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PREFACE  TO  THE  SECOND   EDITION. 


^Vllf  revising  this  work  for  a  second  edilion  tlie  entire 
text  has  Iwen  subjected  tu  a  careful  acrutiuy,  and  many 
im  prove  Die  nts  and  additions  have  been  made,  A  number 
of  tlie  chapters  Iiave  been  practically  rewritten,  and  of 
the  Dewer  operations,  all  those  thikt  appear  spi'cially  valu- 
able have  been  described. 

The  nund>er  of  illustrations  has  been  materially   in- 
creased by  the  addition  of  sixteen  lithographic  phtes  in 
lors  and  the  introduction  of  sixty-one  additional  figures 
e  text. 


EDITOR'S  NOTE. 


Dh.  Zuckehkandl  requires  no  introduction  to  English- 
speaking  readers.  In  this  Atlas  ho  has  laid  down  the 
rules  and  methods  of  surgical  procedure  with  the  clear- 
ness that  springs  frym  definite  knowledge  and  tlie  em- 
phasis that  is  bom  of  conviction.  He  describes  lucidly 
and  tersely  the  operations  of  modern  surgery,  and  in  a 
manner  that  fits  the  book  to  be  a  gnide  to  the  surgeon 
who  operates  upon  the  living  or  to  the  student  who  works 
upon  the  cadaver,  the  verbal  descriptions  being  reinfbrcetl 
and  iiluminated  by  a  large  number  of  excellent  original 
cuta. 

The  aim  of  the  translator  has  been  to  pttrtray  the  spirit 
rather  than  the  exact  words  of  the  author. 

In  a  very  few  places  the  editor  has  added  notes  that 
are  explanatory  in  their  nature,  and  are  not  to  be  con- 
sidered as  portions  of  the  text. 


This  epitome  of  operative  aui^ry  ie  intended  as  an 
elementiiry  work  fi>r  students  in  this  subject.  For  this 
reason  those  groups  of  operations  wliose  practice  upon  the 
cadaver  fbrms  the  basis  of  practical  instnictJon  are  de~ 
Bcribed  in  detail  and  ilhistruted  tn  their  most  conspiciiouB 
aspects.  Other  operations,  whose  performance  falls 
lai^Iy  to  the  lot  of  the  skilled  surgeon,  and  whoee 
practice  upon  the  cadaver  appears  less  imporlajit,  are 
described  concisely.  I  am  indebted  to  my  collaboraton, 
Mr.  B.  Keilitz,  artist,  and  Mr.  M.  Silbemiark,  student  of 
medicine,  for  the  care  that  they  have  given  to  the  illna- 
trative  portion  of  the  book.  The  former  lias  supplied  the 
coloreil  plates  and  the  autotypes  in  the  text ;  the  latter 
has  rendered  material  assistance  in  the  execution  of  photo- 
graphs, which  have  been  reprotUiccd  as  wood-cuts,  as  well 
as  in  the  preparation  of  anatomic  specimens. 

I  The  Author, 


DESCRIPTION  OF  PLATES. 


.  Eipoanre  of  brachial  and  aiillar;  arteries. 

.  Kiiiosure  of  oubltal,  radial,  and  ulnar  arlerlen. 

■  Exposure  of  thu  feuioml  artery  beneath  Puupart'a  ligament, 

Hiid  also  at  tliD  middle  of  the  thigh. 
.   Es[)osuro  of  the  fonioml  arlcry  in  the  •ddnctor  canal. 
osure  or  the  poplllesl  artery. 
.  oaure  of  the  anterior  and  posterior  tibial  arteries. 
.  Ivipoaore  of  posterior  tibial  artery  iii  the  left  log. 
LisfraDC'sarticalarllae. 
Cliopart'a  arUcular  liuo. 

Tninsveree  division  of  the  right  leg  in  its  middle  third. 
.Aiupatation  of  the  right  foot  b;  tlie  method  of  PirogolT. 
[.  Tmuavcrse  ini'isiun  tlir(iuj;ti  the  left  thigh  at  its  middle  third. 
'"     asTerw  imuBlou   through    the  middiu   third    uf   the   left 
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Keaoctlon  of  the  hnee-Jaint  b;  the  method  of  EochiT  (right 

leg). 
Temporary  resection  of  the  aokle-joint  hy  the  method  of 

Kochcr. 
Besi'etion  of  the  lower  Jaw. 
Latemi  temporary  diviaiOQ  of  the  ramud  uf  the  juw  hy  the 

method  of  Laugenbcek. 
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QENERAL  CONSIDERATIONS. 
tA)  Division  of  the  Tissues. 

The  soft  parta  may  be  divided  by  either  bloody  or 
blontlles-t  means :  by  bloody  means,  witlj  the  knife  or  tlie 
eciaaora  or  by  puncture;  by  bloodless  means,  with  tlie 
aduai  cmdery,  the  glowing  or  the  cxdd  wirc-lou^,  the  das- 
tie  tigaiure,  and  the  6cra«eiir. 

Bones  may  be  divided  with  cAisel  and  miiUd,  with  the 
tnw,  with  hont-ahfan,  or  bone-forccp»,  or  with  appropriate 
apparatus  in  flpeoial  situations  (osteoclnms). 

The  most  important  and  the  most  generally  used  in- 
strument of  the  eurgeon,  the  hiife,  consists  of  a  blade 
and  a  handle,  which  are  either  made  of  one  piece  or  are 
artictilate<]  by  means  of  an  adjustable  joint  (bistoury). 

In  accordance  with  the  form  of  the  olade  the  following 
varieties  of  knives  are  recognized : 

The  bellieti  scalpel ; 

The  sharp-pointed  knife ; 

The  blunt-pointed  knife. 

In  the  bfl/ifii  scalpel  (Fig,  3)  the  cutting-edge  is  con- 
vex, and  the  back  straight  and  continuous  with  tlie  handle 
of  the  knife. 

The  »harp-polnted  knife  is  convex  upon  its  back  as  well 
a.4  upon  its  cutting-surface,  terminating  in  a  sharp  point 
"■  ;■  2). 

e  blunt-pointed  hnfc  is  provided  with  a  peripheral 
]-Iike  extremity  (Fig.  1), 
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Fza.  I.— Blant-pointcd  knifo. 

FiQ.  a.— Sharp-pointed  kair«. 

Fio.  3. — Simple  hellied  scalpel. 

Fra.  i— Heaoction-knifB. 

FiQ.  5.— Amputation-koire. 

Fio.  a.— Tenotomes,  with  (Miiivei  and  concave  cotting-oi 

Flaa.  7,  a.— BiitonriM. 

Id  accordance  with  the  size  and  construction  of  kidva 
further  distinctions  are  miide  of  amptit^iion-hiivea  (Fig. 
5),  regeciion-knivea  (aliort,  strong  knives,  Fig.  4),  tenotomm 
(Fig.  6),  etc. 

Division  of  tismea  vith  the  knife  ig  effected  by  a  condii- 
natioD  of  presfinre  and  traction,  tlie  proper  amount  of 
each  force  employed  being  a  matter  of  experience.  Be- 
glnnere  ofleu  err  in  exercising  only  pressure  with  the 
cutting-edge  of  the  kntfe, 

For  the  division  of  the  skin  from  the  surface  a  ^mple 
bellied  scalpel  is  used.  This  is  grasped  between  Uie 
thumb,  the  index  and  the  middle  finger  like  a  pen,  Hk 
ulnar  border  of  the  little  finger  resting  upon  the  operft- 
tive  surface,  while  the  tiBsues  to  l>e  divided  are  made 
tense  with  the  fingers  of  the  left  hand  (Fig.  9).  This  is 
the  mode  of  holding  the  knife  in  making  small  cutaneous 
incisions  and  in*  free  dissection  of  the  tissues. 

In  making  incisions  of  greater  length  the  knife  is  h«ld 
between  the  thumb  and  the  pulps  of  the  four  fingers  like 
a  violin-bow,  the  tJHSucs  to  be  divided  being  made  teiue 
with  the  left  hand.  The  operating  hand  is  held  fre^ 
without  any  support  whatever  (Fig.  10). 

If  the  knife  is  to  bo  carried,  with  a  single  strokt^ 
through  a  thick  layer  of  soft  structures  down  to  the  bone, 
as,  for  instance,  in  exposing  a  joint,  it  is  held  like  a  table- 
knife  and  pushed  through  the  soft  tissues  (Fig.  12). 
The  division  i&  effe<'-tcd  by  a  sawing  movement  of  tlw 
knife. 

For  the  subcutaneous  division  of  fcndnns  the  tenotome 

is  grasped  either  between  tlie  thumb,  the  index  and  tlie 

k  middle  finger  (Fig.  13),  or  as  an  ordinary  knife  is  held 
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'  in  paring  fruit,  within  four  fingers,  while  the  thamb  is 
Bupported  upon  the  operative  surface  (Fig.  14), 

If  the  skill  is  to  be  divided  from  tuithin  outward,i 
sharp-pointed  knife  is  used,  which  is  passed  at  right 
angles  t)imugh  the  base  of  a  raised  fold  of  skin  aai 
carried  toward  the  surface  of  the  skin  (Fig.  11). 

If  a  circular  iucisiou  through  the  skin  in  the  entirp 
periphery  of  a.  part  is  to  tie  made — for  example,  around 
the  leg — the  knife  is  grasped  within  the  whole  fisr. 
witli  the  ciitting-cdge  applied  at  right  angles  upim  tlif 
skin  covering  the  surface  of  the  extremity  opposite  hi  llic 
side  iiiwu  wnieli  the  operator  stands,  being  carried  aruunil 


the  extremity  according  to  rules  that  will  receive  dis- 
cussion later  (see  page  80). 

In  general,  cutaneous  incisions  sliould  sever  the  skin 
vertically.  Oblique  division  of  the  skin  is  indicated  only 
in  certain  cases. 

Cutaneous  incimons,  in  aoconlance  with  their  form, 
are  linear,  semilunar,  tongue-sliiiiied  (flap),  T-shaped, 
H-shaped,  or  I-shaped,  trapdoor-like,  anebor-shaped  (X), 

Tlie  length  of  the  incision  varies  in  accordance  with 
tile  depth  to  which  access  is  desired.  In  general,  cuta- 
neous incisions  should  not  be  too  small,  as  longer  ittci- 
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sioiis  permit  careful  iDspection  of  dcep-^cated  structures, 
uiid  are  thus  more  convenient  and  also  more  consprvative. 
I>eep  Dissection. — Accurate  sui^ical  dissection  con- 
sists in  attaining  the  desired  en<l,  tlie  exposure  or  the 
enucleation  of  a  structure,  with  most  complete  protection 
possible  of  adjacent  tissues.     Structures  that  olwtruct  tlie 
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Fig.  i2.-Mode  of  ii  .; 

fiehl  of  operation  may  be  displaee<l  by  in ca lis  of  retractors 
or  tenacula  (blunt,  sharp,  ivith  one  or  more  teeth) ;  nerves 
and  vessels  should  never  he  gras^pcd  between  the  blades  of 
forceps,  but  should  always  lie  cnivfully  displaced  with 
the  aid  of  blunt  retractors.  If  a  blood-vcaael  be  in  the 
way,  it  may  be  secured  witli  two  ligatures  and  divided 
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between  these.     In  order  to  practise  deep  dissection  safely 
several  meUiudis  may  be  ptirgued  : 

ill  Free  diKHecliun, 
2)  Dissection  witli  the  aid  of  llie  grooved  director, 
3)  Dissection  Iretween  two  pairs  of  forceps, 

(4)  Blunt  dissection. 

Free  dis&viion  with  the  scalpel  requires  anatomical  cer- 
tainty and  skill  in  the  use  of  tlie  kniic,  which  is  held  like 
a  pen. 

Disaection  with  the  aul  <ff  (Jif  grooved  din-dor  \e  to  be 
recommended  when  in  tlie  course  of  deep  operations  the 
analoinical  reladonH  permit  the  tissnca  to  be  separaU-d  layer 
liy  layer.  It  is  applicalde  in  the  performance  oi  licrniotomy, 
in  tlie  open  operation  for  hydnicele,  in  division  of  the 
abdominal  walls,  etc.  With  a  pair  of  anatomic  forceps 
held  in  the  loft  band  a  small  cone  of  the  tissue  to  he 
divided  is  raised  np  and  slit  Ojren  at  itfi  liasc  with  a  knife. 
Through  the  opening  thus  made  a  grooved  director  is 
introduced,  with  its  groove  directed  upward,  and  poiuttil 
in  the  direction  of  the  propoBe<l  incision.  The  groove  of 
the  director  eer\'eB  as  a  guide  for  the  back  of  the  kuife  in 
making  the  incision  (Fig.  15).' 

In  operating  between  two  pairs  of  forceps  the  operator 
an<I  his  assistant  pick  up  successively  at  opposite  points 
the  tissues  to  be  divided,  and  the  fold  of  skin  thus 
raised  is  incised  between  the  two  instruments  {Fig.  16). 
This  mode  of  procedure  is  applicable  in  oj^ning  the 
abilominal  cavity  and  in  the  performance  of  herniotomy. 

Blunt  dimtei-tifm  for  the  isolation  of  etructiircs  in  loose 
cellular  tissue  is  accomplished  by  pushing  the  tissues  back 
with  two  pairs  of  anatomic  forceps  and  thus  avoiding 
hemorrhage.  This  method  ia  especially  indispensable  in 
the  exposure  of  vessels  and  nerves  and  of  the  trachea,' 

If  a   considerable  layer  of  muscular  tissue   is   to  W 

I  It  is  tsrely  advlmble  to  une  a  grooved  director.  It  iBConitcB  larta, 
givM  irroKulsr  incisfniiB,  and  ht-ncMi  militutee  against  rrimBry  union.  A 
»tJ»}!P"n  rarely  finds  the  inBlriinn>nt  necessary. — Ed. 

<  In  accotDplisfalng  blunl  diawctiua  tlie  Allia  disecctur  ia  of  tbv  gn^Iwt 
vftlue.— 'Ed- 
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divided  by  the  first  iocisioD,  a  strong,  short,  resettidn- 
knife  is  used.  This  is  grasped  litcc  a  table-kuit'e,  and 
pushed  vigorously  through  the  soft  structures  down  to 
the  bone,  when,  with  sawing  movements,  thick  layers  of 
muscle  may  be  divided  (Fig.  12). 

For  circular  division  of  musses  of  muscle  the  knife  is 
held  within  the  whole  list  and  used  according  to  certain 
rules  (see  page  82). 

If  a  band  in  the  depth  of  a  wound  and  not  accessible 
to  the  eye,  or  a  constricting  ring,  is  to  he  divided,  this  is 
usually  effected  by  means  of  the  blunt-pointed  knife  or 
hernintome  under  guidance  of  the  finger.  The  blunt  jwint 
protects  the  tissues  from  injury  when  the  knife  is  intro- 


Fio.  17— Mode  of  using 


duced,  as  well  as  the  pnlp  of  the  left  index-finger,  u]>on 
which  the  knife  is  supported.  After  tlio  precise  point  at 
which  the  incision  should  be  made  has  been  determined 
by  means  of  the  introduced  index-finjicr,  the  blunt-pointed 
knife  is  grasped  like  a  pen  and,  with  its  back  KUpporte<l 
upon  the  palmar  surface  of  the  index-finger,  is  introducetl 
into  the  depth  of  the  wound.  The  division  is  effected 
through  the  pressure  exerted  by  the  finger  upon  which 
the  knife  ia  resting  fFig.  17). 

Division  with  Scissors. — The  scissors  is  used  for 
the  division  of  band-like  structures,  tendons,  muscles, 
vessels;  also  certain  structures  that,  on  account  of  their 
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I  consistency,  are  iinauitable  for  division  witli  tlic  knifr- 
Ti)U8,  for  instance,  the  yielding  intestinal  tiesues,  whffl 
resected,  are  divided  by  the  scissors.  The  scissors  mar 
be  used  niteniately  with  the  knife  in  the  dissertjon  ^ 
tisanes.'  The  blunt  blade  of  the  scisM^rs  is  introdiicvd 
beneath  the  layer  of  tissues  to  he  divided. 

Scissors  vnth  straiglit  blades  or  scissors  curved  upon 
tbti  flat  are  employed.     In  using  the  scissors  the  thumb 
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and  the  middle  finger  arc  introduced  into  the  rings  of  th* 
liandlcs  and  the  index-finger  is  placed  upon  the  lock 
(Fig.  18). 

The  tissncs  to  be  divided  are  caught  between  the 
blades  of  the  st^iesors,  division  being  effected  by  the 
movement  of  the  blade  held  by  the  thumb  against  the 
other,  which  is  grasped  firmly. 
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Division  of  Tissues  by  Ponctore. — Division  of 
tissueg  bv  piiucture  is  practised  wlien  fluid  is  to  be  evacu- 
ated through  a  cannula  introduced  into  pathological  or 
physiological  cavities  (puncture  of  abscesses,  of  hydro- 
cele) ;  or  when  a  sharp,  hollow  needle  is  employed  to 
introduoe  fluid  into  the  cellular  tissue  or  into  Uie  paren- 
chyma of  oi^anfi  {mbcuianfou9,  parenchymatous  inj'ec- 
tiiina).  Exploration  in  the  depth  of  the  tissues  with  the 
introduced  needle  is  at  times  necessary  for  diagnostic  pur- 

iK)se9.     Finally,  in  the  introduction  of  sutures,  the  estab- 
ishment  of  puacture-canals  is  necessary. 

For  puncture,  straight  or  curved  tubular  inetniraents 
(trocars)  are  required,  which  are  provided  with  a  stilet, 
whose  sharp  extremity  projects  a  slight  distance  beyond 
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tlw  end  of  the  tube.  In  making  a  puncture  the  trmar  is 
so  held  in  the  full  fiat  that  the  handle  of  the  instrument 
rests  in  the  hollow  of  tlie  iiand,  the  index-finger  marking 
the  point  upon  the  shall  to  which  it  may  enter  (Fig.  19). 
With  a  vigorous  push  the  instniment  is  forced  vertically 
through  the  skin  in  the  selected  situation  and  into  tht- 
cavity.  The  entrance  of  the  trocar  into  the  cavity  is  indi- 
cated by  a  change  in  the  sense  of  resistance.  The  cannula 
is  now  grasped  at  its  extremity  with  the  thumb  and  the 
index-finger  of  the  left  hand  and  the  trocar  is  with- 
Irawn. 
Puncture  made  with  slender  instruments  for  diagnostic 
Dees  is  knowni  as  exploratory  puncture.  The  escape 
le  contents  through  the  slender  tube  of  the  cannula 
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must  oft«n  be  aided  by  aspiration  by  mejimof  an  attach'O 
syringe.' 

For  the  purpose  of  making  Rubeutaneous  injections  i 
fold  of  slcin  is  raised  and  the  needle  of  the  syringe  is  in- 
troduced horizontally  through  the  skin  into  the  subeo- 
taneouH  cellular  tissue,  into  which  the  fluid  is  forced  by 
pressure  upon  the  piston  of  the  syringe.*  In  making 
parenchymatous  injections  the  needle  of  the  syringe  ii 
mtrothiccd  directly  through  the  skin  into  the  interior  of 
tlie  organ  (thyroid  ^^luud,  lymphatic  glands). 


Bloodless  Methods  of  Dividing  Tissues. — (1) 
The  actual  vautery,  consisting  of  an  iron  rod  brought  to  a 

'  The  old  griHivod  c^xploriDK-ntedlo  hax  been  generally  abaodoned  in 
th^ar  of  the  bollow  needle.     The  rnnDor  inBtmnient  is  uoeafe  iriDfeotiW' 
mftterial  la  withdiswn  h;  it.  as  the  Huid  cnmesin  coDtntt  with  theoDal 
lire  and  will  probably  infect  it. — Ed, 

r  introducing  the  needle  it  should  lie  raoTed  from  aide  |a  tide  W 
.  !_. J  ..  ...  .._..._  j^  haa  not  entered  >  blood-Vi '      "- 
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1  the  fire,  finds  uo  application  in  tins  crude  form  in 


nodem  sitrgerv,  olthougli  tissues  may  l>e  divided  without 
oae  of  blowl  by  meana  of  the  glowing  extremity  of  llie 
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iliermocatittry  nf  Pitaiicliit  (Fig.  20).  or  witfa  a  pUtiiuin 
wire  brought  to  u  glow  bj-  means  of  sn  electric  cnmnt 
(galoanocaiday).  Tlie  extreniit)'  of  the  thermocauwrr 
brought  to  a  retl  heat  in  the  flame  of  an  niooliol  lamp 
can  be  kept  in  a  coutiniious  glow  by  means  of  a  fioe 
spray  of  petroleum -ether.  By  regulating  the  sttcam  of 
petroleum -ether  vapor — that  is,  by  mort  or  less  enei^etic 
manipulation  of  the  air-bnib  attached  to  the  apparatus- 
all  degreea  of  incandescence  up  to  white  heat  may  be 
secimHj. 

By  means  of  the  varions  kinds  of  loops  or  marea  tis- 
SUCH  may  be  separated  at  their  base  if  they  be  so  conati- 
tuted  that  the  loop  can  be  made  to  snrroimd  the  line  of 
division.  The  g<Ueanoca>i«lii'  imare  brought  to  a  glow  by 
means  of  an  electric  <;urrent  and  graoually  tighteoea 
divides  the  tissues  without  loss  of  blood. 

The  smpfe  mire  snare,  which  crushes  dirt-ctly  through 
the  tissues,  can  be  employed  only  in  the  removal  of  stroct- 
urcB  of  slight  rcBtatanee — for  instance,  nosjil  polypi.  The 
tightening  of  the  loop  is  effected  by  means  of  a  soitable 
ecrew-attacbraent  (Fig,  21). 

The  elastic  ligature  (Dittel),  an  India-rubber  band 
tightly  wrapped  around  the  tissues  to  be  divided,  opentcs 
through  the  continuous  pressure  exerted  and  cuts  its  way 
througli  gradually  in  the  course  of  days  or  weeks.  The 
process  is  va  gradual  that  the  surface  ex]K)sed  after  sqift* 
ration  represents  a  simple  granulating  wound.  The 
etaatic  ligature  may  also  be  employed  successfully  in  die 
Hevcranoe  of  dense  fibrous  pedicles  of  considerable  extent^ 
as  in  the  removal  of  some  uterine  myomata. 

&r8JFmmr,  tha  crunhlnic  of  tinaues  with  tbe  lui  of  ■  linked  ehmjn.  ma 
•mplcirMl  111  Iniye  numbcni  nf  caseB  clitnne  tlie  middle  of  the  1h1 
ccntur]'.  Tlio  ^emcear  of  Clm.tsniRtinc  IFie.  221  prnnils  of  i|Uile  gradull 
UKliteniriK  of  rlio  chain,  njiiuh  is  nilhiinivrn  link  by  link  within  til* 
ihaft  of  the  Instrument.  Ecnisenient  has  lieen  alnioat  totally  diiplaocd 
by  the  |»lv«noi«utery  »nd  ilio  tbennHcmitcry,  and  the  proceduie  •op- 
nvM  nnlf  liy  reuon  of  itit  brilliant  past 

IMvlBion  of  Bone.— This  is  effected  with  the  aid  of 
the  saw,  chisel  and  mallet,  bone-shears^  and  bone-forceps. 


Bones  are  Urokon  siibcuta  neon  sly  eitlitT  manually,  or  witii 
the  aid  of  i<|)ecial  apparatus  (ostcot; lasts). 

BIdotly  division  of  bone  should  always  be  preeedeii  liy 
division  and  detachment  of  the  periosteum  in  the  area  of 
mt«iidt?it  o]wration. 

The  arched  mw  (Butcher's)  (Fig.  23)  is  usetl  whenever 
the  conditions  permit  of  free  movement  of  the  instrument, 

^^  FlO.  33.— An'hiMi  saw  (Biit-^her-s). 

as  in  division  of  the  bones  of  the  extremities  in  the  course 
of  amputations  and  of  the  articular  oxtrenuties  in  the 
oourae  of  resections. 

In  the  use  of  the  arched  saw  care  should  be  taken  that 
the  instnunent  is  held  act^nrately  in  the  plane  of  intended 


division.  The  saw  is  at  first  awlied  very  gently,  almost 
no  pressure  being  made,  ureatvr  force  being  employed  only 
:iltcr  a  groove  has  l)een  formed  for  the  blade  of  the  instru- 
ment. 

If  the  bone  to  be  divided  is  so  situated  that  free  move- 
ment of  the  arche<i  saw  is  likely  to  be  interfered  with,  as 
in  division  of  the  lower  jaw,  of  the  zygomatic  process  nf 
the  upper  jaw,  etc.,  the  ehain-'iiue  (Fig.  24)  or  the  wire  miw 
may  be  employed  with  advantage.     The  former  (Fig.  24) 


consists  of  H  series  of  toothed  links  united  bv  joints 

!  saw  (Kig.  25)  consists  of  coarse  metallic  wire,  tbf 


Fio.  25.— Wire  nw. 

extremitips  of  which,  as  in  the  chain-saw, 
are  provided  with  openings  for  the  attach- 
ment  of  api)n)priate  handles.  These  fila- 
mentous saws  are  made,  oflen  with  the  aid 
of  a  curved  needle,  to  surround  the  hone  to 
be  divided,  when,  by  means  of  the  handles, 
and  with  the  saw  drawn  tense,  tlie  divii^ion 
of  the  Ijone  is  effected  by  sawing  move- 
ments. 

Of  late  it  has  become  customary  to  n.se 
forms  of  circular  mim  (Fig.  2fi)  in  resection 
of  the  bones  of  the  sknll.  The  instrument 
is  best  driven  by  menus  of  an  electric  motor 
(Fig.  27).  It  operates  rapidly  and  with 
precision,  and  any  considerable  concussion 
of  the  bone  is  avoided  in  the  division — an 
important  consideration  in  operations  upon 
the  skull. 
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Vhinel  anil  viiUlel  likewise  aro  often  employed  in  open- 
tioiis  upon  the  bones  of  the  extremitieg,  as  in  linear  osteot- 
omy, cliiseling  of  necroses,  etc.  They  are  less  well 
wlaptoU  to  resections  of  the  bonett  of  the  skutl. 

Thin  bony  structures,  as  the  ribs  and  the  pIialnngeB, 

frojeuting  splinters  upon  sawn  surfaces,  may  be  divideii 
y  means  of  boneshmra  or  bone-forceps. 
To  fresiicn  bone-surfaces  the  afuirp  tpaan  and  rirong 
hnivei  may  be  used  with  advantage. 

Oaleoolanui,  the  breaking  of  bone,  may  be  undertaken 
for  orthn|»otlic  reasons  in  cases  of  badly  united  fractures 
and  of  deformities  of  the  extremities,  either  manuallv  or 
witii  the  aid  of  apparatus  (osteoclasts).  Manual  osteooiasis 
18  attended  with  tlie  disadvantage  that  the  fracture  may 
fail  to  take  place  exactly  in  the  aesirefl  situation.  Useful 
forms  of  osteoclasts  liave  been  deviseil  by  RiKzoli  and  hy 
Robin,  That  of  the  latter  is  constnicted  upon  the  prin- 
ciple of  the  one-arm  lever,  and  permits  the  breaking  of 
tile  bone  with  the  slightest  possible  injury  of  the  over- 
lying soft  structures. 

(B)  Reunion  of  the  Tissues. 

The  closing  of  a  wound  has  for  its  object  the  firm  and 
unyielding  approximation  of  the  several  layers  of  the 
wound  throughout  the  period  of  healing..  Such  approxi- 
mation may  be  effected  shortly  after  the  reception  of  the 
injury  (primari/  giUure),  or  at  a  time  when  the  wound  has 
entered  upon  the  stage  of  graunlalion  (aecondnrif  future). 

Jilomllegt  approximation  of  divided  tissues  by  means  of 
adhesix'e  agents,  sueh  as  oolhulion  or  adhesive  plaster,  is 
applicable  only  to  cases  of  exeeedingly  slight  injury,  with- 
out considerable  separation  of  the  margins  of  the  wound 
— for  instance,  to  skin  wounds.  Wounds  of  greater  ex- 
tent, if  capable  of  primary  union,  should  always  be  closed 
\  by  sutures. 


By  , 


of  ( 


t  passed  through  the  lips  of  the  v 


rved    necflles  (Fig.  ti^)   threads   are 


nd  and  tied.     The  su- 
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ture  \&  iutnxlucetl  at  rigliL  angles  to  tlie  directiou  of  the 
wound,  parsing  tbrougli  corrL-apoudttig  jtuiiits  oq  oppoeile 
Bides.  The  needles  are  passed  either  with  the  free  hand 
or  arc  grasped  and  directed  by  furceps-like  instnimeDts — 
neetlle-lioldcrs  (Fig.  28),  In  wo-called  handled  needles  the 
needle  aud  ita  bolder  lorm  a  continuous  inslrnment.' 

Silk,  catgut  (absorbable),  and  metallic  wire  (silver, 
lead)  are  used  as  suture -material.^ 

Ii  the  wound  be  but  superficial,  approximation  of  the 
margins  of  the  skiu  with  sutures  will  be  sufficient,  the 
needle  being  introduced  in  general  at  a  greater  or  lesser 
distance  from  the  margin  of  the  wound,  in  accordance 
with  its  depth. 

In  order  to  avoid  the  formation  of  cavities  in  the  clo- 
sure of  deep  or  sinuous  wounds  it  is  wise  either  to  unite 
the  tissues  in  tiie  depth  of  the  wound  (buried  suture)  or 
to  apprt>xiniate  extensive  surfaces  of  the  wound. 

If  the  wound  be  a  complicated  one,  muscles,  tendons, 
and  nerves  being  injured,  tliese  structures  must  be  sever- 
ally isolated  and  united  before  closure  of  the  wound  is 
proceeded  with. 

In  the  closure  of  cutaneous  wounds  the  simple  knotted 
alh  (ifitn-mpfed)  nuturi:  is  sufficient  (Fig.  29),  By  the 
introduction  of  deep  and  snpertieial  sutures  the  endeavor 
is  made  to  secure  as  perfect  ap]>ro.iimation  as  possible  of 
the  surfiices  of  the  wound  and  margins  of  the  skin.  In- 
version of  the  latter  is  to  be  avoided  by  accurate  approxi- 
mation of  the  mai^ins  of  the  wound. 

The  conf.inur/iia  mihire,  a  single  thread  being  employed 
without  interruption,  is  also  available  in  the  union  of 
cutaneous  wounds.  It  is  applied  in  various  ways,  as  in 
the  simple  continuous  suture  (Fig.  30),  as  the  glover's 
Buturc  (each  loop  being  tied  separately,  but  not  cut  apart 
- — Fig.  31),  and  as  the  mattress-suture  (running  back  and 

'In  thp  ITrilcil  RWteB  many  BUrjn-nnH  use  IIiiBedom  Deedles.     For 
I  Istestiii&l  work  nnall,  shnr]!,  round  Kwine-necllcs  >rc  cniplojcd,  pnf- 
"y  mlyi-eyeii,  wliiph  an-  wisily  thrraulcd.— Eli. 
iilkworrn'Rut  is  very  frpqHciitly  emplflypd.    PagenMpiher's  cgllo- 
lUk  iBMmetimeB  used,  nnd  bo  ischroiuir  oatgut. 


SVRnERT. 

forth  through  both  lips  of  the  woimd— Fig.  32).  The 
mode  of  introduetion  is  illustrated  in  the  accompandi^ 
figii 

When  extensive  nreas  nf  woimd-siirface  are  to  be 
broiiglit  in  approximation,  deep  fiutnres  are  employed, 
both  extremities  of  the  thread  being  armed  with  either 
lead  plates  (Lister)  or  small  jKids  of  ganze  (Wulflcr)  (Fig. 
34).     As  the  sutnrc,  thin  applied,  may  be  drawn  firmlj' 


I 


Fio.  31.-OBam-pad  Bntnie. 

tt^ther  and  be  securely  fixed,  it  is  possible  to  bring  t 
margins  of  the  wound  in  cimtat-t  thrungliout  a  considei 
able   extent.     Intercalated    knotted   suturts  will   inBon 
exact  approximation  of  the  niai^in^  of  the  woand. 
using  Lister's  lead-plate  hiiture,  wire  it.  employed  as  t 
snturc-matcrial,  the  fixation  being  effcoted  by  means  t 
small  perforated  lend  buttons,  wliich  are  drawn  over  thi 
wire,  then  pressed    flat  with  ii  )iiiir  of  forceps,  and  thul 
securely  iixed. 
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Divided  mutciff  are  miUtnl  wiili  iiitcrrupfcJjiUtureB  of 


silk  or  catgut  in  siicli  a  manner  tliat  tiie  cnt  surfaces  are 

brought  leather  in  accurate 

apposition. 

In  uniting  lUeided  tendons 
also  the  cut  ends  should,  so 
far  as  jwssible,  be  brought  in 
ap]K>sition.  In  the  union  of 
flat,  baud-like  tendons — for 
instance,  the  extensors  on  the 
dorsum  of  the  hand  and  on 
the  extensor  aspect  of  the  fin- 
gers— the  divided  ends  may 
be  overlapped  and  thus  ^ 
tiired.  Huter  recommended" 
the  employment  at  once  of 
this  Bo-called  parafendinoiu 
mbire  {Fig.  36)  in  all  in- 
stances. 

Strong,  thick  tendons,  such 
as  the  flexors  of  the  fingers, 
the  tibialis  amicus  and  posti- 
C11B.  the  pemnei,  etc.,  may, 
when  divided,  be  united  by 
fiimple  knotted  fine  silk  su- 
tures applied  in  a  longitudi- 
nal direction.  To  prevent  ^.^^  ^^ 
cutting  through  of  the  sutures 
these  may  be  advantageously 
Itassed  at  right  angles  through  the 
(Fig.  36). 


divided   . 
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The  upplicjiiiun  tif  sujiporting  loops  of  tliread,  which 
lire  siilisifjiii'ntly  lied  tnjffther,  is  alsn  a  UBcfiil  procedure 
(Fig.  S- 


Flo.  ST.— Ends  of  divided  lendon 


1i;  supporting  loops. 


Before  suture  of  a  tendon  is  undertaken  preliminary 
operative  procedures,  such  as  division  of  the  skin  and  of 
the  sheath  of  the  tendon,  are  sometimesi  necessary  in 
onler  to  seeure  the  central  extremity  of  the  tendon.  The 
same  end  may  often  be  attiuneil  by  centrifugal  bandaging 
of  the  part,  <ir  with  tiie  aid  of  a  sharp  tenaculum.  After 
ttie  tendon  has  been  united  by  guture  it  \s  important  so  to 
pinre  the  extremity  oi^erated  npon  in  its  dressing  that  tlie 
tendon  may  be  maintained  in  a  jMisition  of  greatest  possi- 
ble relaxation  until  firm  nnion  lias  taken  place. 

If  hy  reawiri  <>t  wtmnitioii  of  the  eilremities  of  s  dividpd  tendon  ip- 
pnixiinatioti  pniinnt  Ih'  pBVcIwI  in  Ihe  uaiial  manner,  the  continuity  of 
tho  tendon  miiy  bo  r«tnlilislinl  bj-  mrans  of  »"  aniilisry  opentioD.  ten*- 
plMty.  Fwiui  till-  Bide  of  one  of  the  eitreinitie*  of  tho  divided  tendon  • 
inuill  liorllon  li  s»  freed  that  it  can  bo  turned  over  toward  the  other  ax- 
tieuiity.  with  whii'h  it  w  uuiied  hj-  suture  (Huttr)  (Fig.  3g).i 


FlO.  3a— Hfilei 


Nerve-mtare,  an  first  practised  by  Robert  and  N4ktoo, 

may  be  employed  in  cases  of  recent  injniies  attended 

witn  division  of  nerves,  as  well  as  a  secondary  procedon 

after  isolation  and  freshening  of  the  divided  extremiti«. 

L  The  object  of  nerve-suture  is  tlie  approximation  of  tii! 


'  InMcad  of  filk,  km: 
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transverse  e<lgfs  of  the  tlividcd  nerve-strand,  T<i  this 
end  either  fine  threads  arc  passed  directly  thrcjugli  the 
substance  of  the  nerve,  and  tlie  transverse  siirfapes  of  the 
divided  extremities  are  brought  in  apiwsition,  or  the  ex- 
tremities are  so  united  that  tliey  overlap  one  another 
upon  their  lateral  surfaces  {jmruneiiml  gufiii-e). 

The  eJCtremities  of  tlie  divided  nerve  may  be  so  united 
that  the  sutures  are  not  passed  through  the  substance  of 


__S  nerve,  but  through  the  nurroundiiig  connective  tissue. 
In  thia  way  the  extremities  of  tlie  cut  uerve  are  imtirectly 
approximated  ( ptrlneural  nature). 

Aeuropiadff,  based  upon  the  same  principle  as  the 
tenoplasty  of  Huter,  may  also  be  cmpluyed  successfully 
in  the  union  of  divided  nerves. 


J 


I 
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The  position  ai]<)  fixation  of  tlie  extremity  operated 
Uffon  should  be  such  na  to  prevent  all  disturbance  of  the 
nerve  after  the  oiwration. 

The  iiitlon  lif  b(int»  may  he  aidetl  by  suture  in  the  same 
manner  as  are  wounds  of  the  sofl  tissues  (Fig.  39),  except 
tliat  wire  is  employed  with  espei-ial  advant;^!;i'  as  suture- 
material.  The  clianiiels  for  llie  pa&sagc  of  the  sutures 
must  be  made  by  means  of  a  drill  or  an  awl.  The  wire* 
are  fastener!  by  twisting  their  estremities  t^^ther. 
Braces  or  damps  also  may  be  employetl  in  the  same  way 
as  they  an;  used  in  securing  boards  in  scaflblding  (Gua- 
senbauer's  clamp  (Fig,  40).' 

Severed  bones  may  furtlier  be  united  by  means  of  naila 
or  ivory  pegs  (Fig,  41).     NeuIs  may  also  be  driven  into 


n 


the  bone  through  the  overlying  soft  tissues  in  order  tc 
maintain  the  fragments  in  apposition  (pcrcwfaneoiw  na^ 
ing  ofbone^). 

Metallic  sutures,  pegs,  and  nails  are  to  be  removed 
only  after  ihe  lapiie  of  weeks,  when  firm  union  of  the 
divided  bone  has  taken  place.' 

'  Purkhill's  rlamp  is  verA-  useful.— Ed. 

'  The  ends  of  ■  hrnken  bniie  inav  ho  heW  together  hj  a  silver 
knd  srrews  or  by  Senn's  femitea  o(  decalcified  bone. — Ks. 
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I.  OPERATIONS  ON  THE  EXTREMITIES. 

t.  Ligation  of  Vessels  in  Continuity. 

An  mjurec!  and  bleeding  vessel  may  be  seized  directly 
within  a  wound  aiid  the  hemorrhage  cootrolled  by  liga- 
tion. Another  mode  of  procedure  consi>!te  in  exposure 
of  ihe  dividetl  vefisel  above  the  wound  for  the  purpose  uf 
il.s  ligation.  This  variety  of  ligation  of  vessels  in  con- 
tinuity will  now  be  conaidered. 

Indications. — (I)  Injuries. — [a)  Stab-wounds,  gtm- 
thot-wounda,  contused  woundii,  anil  lacerated  troinids  of 
the  large  arteries.  If  possible,  ligation  is  to  be  under- 
taken at  the  site  of  injury.  This  is  difficult  in  lacerated 
tissues  suffused  with  blood,  when  the  wound  is  unfavorably 
situated,  or  when  the  artery  is  injured  directly  at  its  origin 
from  a  raaiu  branch. 

(&)  Sufif-idaneoue  laceration  of  large  vessels ;  also  when 

lotion  at  the  site  of  the  lesion  is  impossible. 

'  (2)    Hemoirliagss   from    Buppurating   wounds    through 

irosion   of   large   vessels ;     further   arterial   heniorrhnge 

F  from  ^ngrenous  tissues  or  disintegrating  new-growths. 

(3)  In  order  to  reader  an  operation  bloodless  the  main 
arterial  branch  of  the  operative  area  may  be  previously 
ligated — e.  g.,  the  lingual  artery  preceding  extlrj)ation  of 
the  tongue,  the  femoml  artery  preceding  enucleation  of 
the  hip-joint,  and  preceding  extirpation  of  eaveruous 
tumors. 

(4)  In  order  to  indnce  inTolntion  of  morbidly  altered 
organs  or  neoplasms  the  hloml-siipply  may  be  cut  oft'  by 
ligation  i>f  the  nmin  artery — e.  t}.,  of  the  thyniid  artery  in 
the  presence  of  goiter,  of  the  spermatic  artery  in  the  pres- 
ence of  tumors  of  the  Katicle,  of  the  internal  iliac  arteries 
in  the  presence  of  hypertrophy  of  the  prostate,  etc.  In 
the  same  category  Iwlongs  tlie  trcitioent  of  elephnntinsia 
of  tlie  Ifg  by  hgation  of  the  external  iliac  or  the  femoral 
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arterj-,  with  the  aid  of  which  some  surgeons  have  secund 
I   good  results.' 

(5)  Aneurysms. — Hunter's  method  of  treiitment  con- 
iiats  in  ligating  tlio  afferent  artery,  a  branch  or  braiiphcs 
intervening  Irctween  the  ligature  ami  the  sac.  On  ac- 
count of  Uie  return  supply  of  blood  to  the  aueurysnisl 
sac  through  the  collateral  circulation  this  metJiod  is  less 
leliabk'  than  that  of  Antyllus. 

In  cases  of  trigeminal  neuralgia  resisting  other  opera- 
tive measures,  ligation  of  the  carotid  artery  has  been  re- 
peatedly practised  (Patruban). 

Thelreatmeut  of  cjDiVe^jai/ by  isolation  and  ligation  of  the 
vertebral  artery  lias  been  more  recently  proposed. 

Method  of  I,igation. — At  denmtcly  determined 
points  uiMjn  the  surface  of  the  body  the  skin  is  divided 
and  with  careful  pmtection  of  important  structures  the 
sheath  of  the  vessel  is  exposed.  This  is  tlien  opened,  aod 
the  artery,  separated  from  the  accompanying  veins  for  t 
small  portion  of  its  extent,  is  mised  from  its  bed  for  the 
purpose  of  ligation.  Two  ligatures  are  now  applied,  and 
the  artery  is  divided  transversely  between  them  with  a 
single  cut  of  the  scissors.  The  wound  in  the  skin  ie 
closed  by  suture. 

The  cutaneous  inclnions  are  made  in  selected  situatiou 
in  a  definite  direction  so  as  to  render  possible  access  to 
the  artery  by  the  shortest  route.  Usually  the  incision  in 
the  skin  correspond^  with  the  course  oi'the  arteiy.  Thus,  in 
tile  extremities  this  in<-ision,  with  a  few  minor  exceptions, 
coincides  with  the  longitudinal  direction  of  the  parts. 

In  order  that  the  incision  in  the  skin  may  be  placed  in 
the  proper  situation,  it  is  necessary  to  make  careful  scrutiny 
of  tne  surface  of  the  body.  To  fitcilitate  this,  promment, 
readily  palpable  points  oi  the  skeleton,  as  well  as  muaculu 

le  rOKioiis  extirpation  of  ft  vessel  is  better  thiin  ligation,  if  ... 

rent  the  Rrnntli  or  n  tuoior.    Dawhsm  bas  rrcenU;  {lointel 
oiit  that  lifration  of  the  eitpnial  ranitiil  isof  sliftht  vnli  -  _      .. 

I    the  tonsil,  as  tlip  anaatoniiitir  ciwulalinn  i«  so  quickly 
I    BztiriNitJoii  of  this  vessul  caUMS  greai  shrlnkiag  of  the 
'  *" iridfd  tbis  obnerratiua. — Ed, 


'ccentl;  pointol 
earahl^^^M 


prom ii)eii pes,  and  the  intervening  depressions,  are  selected 
as  landmarks, 

The  length  of  tlie  ciitaneou»  ineision  will  he  regulated 
by  the  depth  to  which  access  is  deaired  :  the  deeper  the 
wound  the  larger  must  be  the  opening  in  the  akin.  The 
incision  for  exposure  of  the  internul  ilinc  artery  will  meas- 
ure from  15  to  20  cm.  (6  to  8  in.),  while  that  for  tlie  ra- 
dial artery  at  the  wrist-joint  need  not  be  more  than  1  or 
1.5  era.  {j  or  J  in.).' 

When  the  skin  and  the  subcutaneons  connective  tissue 
have  been  penetrated  (the  base  of  the  wound  is  no  longer 
moved  with  niuveraentij  of  the  margins  of  the  skin),  the 
siieath  of  the  vessel  is  ciirefiilly  approached  by  dissection 
with  the  free  hand,  between  two  pairs  of  forceps,  or  with 
the  aid  of  the  grooved  director.  Muscles,  nerves,  and 
veins  that  obstruct  the  way  are  di.sp!acetl  with  blunt 
hooks.  If  a  vessel  prevents  access  to  the  urtcrv,  it  may 
be  Hgated  in  two  places  and  divided  between. 

The  shadh  of  Ike  vessel  is  detached  from  the  artery  for 
a  short  distance  by  blunt  dissection  with  anatomic  forceps, 
or  it  is  divided  upon  the  grooved  director,  in  accordance 
with  the  character  of  the  tissues.  After  the  sheath  has 
iH'eii  opcniKl,  either  a  single  ves&el  will  be  exposed  or  both 
artery  and  vein  will  come  into  view.  The  most  reliable 
guides  are  furnished  by  the  topographic-aimtomie  relations. 
The  arterj'  must  be  retwnized  as  such  from  it.s  situation, 
as  all  other  means  of  identification  may  under  circum- 
stances fail.  The  color  of  the  vesecl  is  as  little  distinctive 
an  is  the  thickness  of  its  walls,  as  both  arteries  and  veins 
may  pos.sess  the  same  color  in  the  ilead  subject  in  conse- 
nncnce  nf  imbibition,  while  the  tbiukncss  of  the  wall  of 
tlie  vessel  is  subject  to  wide  indiviilual  variations.  As  a. 
rule,  however,  the  walls  of  the  arteries  are  thicker  than 
tiiose  of  the  veins,  although  not  rarely  in  enfeebled  imli- 
vidnals.and  particularly  in  females,  the  arteries  are  small 

]  thin-wallcd,     It  might  be  supposed  that  during  life 
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pulsation  of  the  vessi-l  wuiild  l>c  tin  infullible  meanB  of 
rt'cogiiuing  the  arttrifs;  hut  tliis  ifi  not  iilways  so,  ■* 
art^'Hes  limy  at  times  exhibit  uo  pulsation  afler  frei'  losi 
of  hluud,  wliilc,  oil  the  other  haiMl,  veios  niuy  apimrenik 
pulsate  through  transmission  of  movement  I'mru  the  aste- 
ripB.  The  uiiiitomical  relations  tlierefbre  are  the  only 
liable  guides  for  distinguishing  between  artery  and  vc 


When  the  shealli  of  the  vess.'!  has  bei'n  upt'Tied  and  t 
artery  broiigiit  into  view,  tliis  must  In-  isnlaUd  with  tw« 
pairs  of  forceps  for  a  <listanee  of  1  or  1 1  "iii.  (\-^  ii 
and  raised  from  ils  bed  for  the  application  <iS' t\w  ligiitur 
To  this  end  one  lip  of  the  oitened  sheath  is  graa|)ed  wH 
V  of  fureeps  held  in  the  leil  baud,  niiil  tntctum  j 
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made,  wliilc  with  the  blades  of  the  other  pair  of  fort^eps  the 
loose  tissue  surrrtunilinfit  the  artery  is  detached  in  its  lon- 
gitudinal direction.  From  time  to  time  the  fixing  and 
the  dissecting  hand  arc  alternated,  care  being  btken  to 
avoid  inclusion  of  the  artery,  of  a  vein,  or  of  a  nerve  be- 
tween the  blades  of  the  forecps.  From  the  side  of  the 
artery  next  which  lies  the  vein  [or  rather  the  most  dan- 
gerous neighbor,  for  in  some  situations  the  nerve  must  be 
avoidetl  rather  than  the  vein. — Ed.],  the  ligating  instru- 
ment, armed  with  a  ligature,  is  passed  beneath  the  artery, 
ami  the  ligature  wound  about  the  vessel  and  tietl.  A  sec- 
ond ligature  is  applied  in  a  similar  manner  at  ulx)Ut  a  dis- 
tance of  1  cm.  (A  in.)  from  tlie  first,  and,  between  the  two, 
the  artery,  raised  from  its  bed,  is  cut  squarely  with  a  single 
stroke  of  the  scissors.  The  divided  ends  of  the  vessel 
retract  somewhat  ii»  either  direetion  {Fig.  42).  The  ap- 
plication of  two  ligatures  and  cutting  between  possess 
some  advantages,  but  are  not  always  necessary. 

The  retraction  and  the  relaxation  of  the  extremities  of 
the  divided  vessel  afford  more  favorable  conditions  for 
thrombus-formation,  through  narrowing  of  tiie  lumen, 
than  simple  occlusion  of  the  lumen  of  the  vessel.  Besides, 
by  division  of  the  ves-iel  l>etween  the  ligatures,  a  view 
is  obtained  of  the  posterior  wall  of  the  artery,  and  in  this 
way  ligation  of  the  artery  just  In  advance  of  or  just  be- 
yontl  the  origin  of  a  lateral  branch  eau  be  avoided.  Either 
cnntingimcy  is  emially  unfavorable  Ut  thrombus-fiirmation. 
The  small  wound  made  is  closed  with  interrupted  sutures. 

The  knot  of  the  ligaiti/re  is  tin!  as  follows :  after  the 
ligature  has  been  made  to  surround  the  artery  the  free 
end  on  either  side  is  graspeil  with  the  fingers  of  the  cor- 
resfionding  hand.  Before  the  knot  is  tied  the  ends  are  so 
t-rosGcd  that  the  right  passes  behiml  the  left,  and  is  re- 
ceived into  the  left  hand,  while  the  left  passes  in  front  of 
the  right  and  is  tieceived  into  the  right  hand.  When  the 
rstmiiities  have  been  thus  crossed  u  simple  knot  is  tied. 
Before  the  second  knot  is  placed  ujion  the  first  the  free 
extremities  mtist  again  be  ehangetl  and  in  such  a  r 
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that  that  upou  tlie  left  is  passed  in  front  of  that  upon  llie 
right.  Tlie  milor's  knot  or  reef  knfit  (Fig.  4;S)  thus  formal 
'b  luorc  secure  than  the  ordinary  granny's  knot  (Fig.  44). 

If  in  the  first  part  of  the  knot  tlie  extremities  are 
twisted  twice,  instead  of  oni:e,  there  ri'.snlts  the  so-<all«l 
surgical  knot  (Fig.  45). 

The  sailor's  knot  is  emjiloyed  not  only  in  the  applio- 
tion  of  ligatures,  but  whenever  it  is  desire*!  to  tie  a  ereun 

Ifigations  in  the  Upper  Bxtreniity. — The  artfrr 

supplying    the  arm,  the  torcarni,  ami  the  hand    inay  Iw 


Fig,  W.-Sailor'B  knot  [rp..f.ki,„l]. 


exposed  in  a  typical  manner  for  jturixises  of  ligation  in 
the  axilla,  upon  the  upper  arm,  at  tiie  fii'xure  of  the  elbow, 
aud  upon  the  forearm. 

The  axillary  artery  ia  the  continuation  of  the  siibclarian 
from  the  lower  border  of  the  first  rib  to  the  surgical 

,.  f..r,>e,  the 


'  Tho  first  knot  U  titd  willi 
rt  foreiblr.  To  tio  the  «*roiiil 
le  ligature.    Tho  rorcp  uKd  \> 


mil  knot  (InnlrbOt 
Id  cause  hreakiDg  it 
he  steady,  nem  ll 


LWATTOH  OF  VKSSELS  IN  CoyTINUITY.         53 

nock  of  t!ie  Immenis.  When  the  ami  ia  abJuctuii,  it  lies 
in  intimatp  relation  with  the  bone;  below  the  pectoralis 
minor  the  vessel  lies  in  contact  with  tiie  coracobpacliialis. 
Of  the  branches  of  the  brachial  plexus,  only  the  median 
nerve  in  .=itiiatetl  in  front  of  the  urterj-,  the  axilliiry  vein 
lying  towanl  the  middle  line  and  at  a  more  suiM?rfioial 

LigatJoa  of  the  AxiUary  Artei?  in  tlie  Lower  Third  of  its 
Coarse. — The  Iwily  occupies  the  dorsal  deonbitns,  with  the 


arm  abdnrted  and  held  at  a  right  angle  to  the  trunk  in 
siieh  a  manner  that  the  extended  forearm  assumes  a  post- 
lion  midway  belHcen  jironation  and  supination.  The 
oiK'niutr  stands  lietween  the  thorax  and  the  abducted  arm, 
the  Hseifltant  to  his  left.  The  axillary  cavity  is  exposed 
to  view,  with  its  boundaries,  the  anterior  (Ivonicr  of  the 
(icctoralis  major)  and  posterior  axillary  folds  (border  of 
tlie  Hti»sinius  dorsii  and  teres  major),  Ix-Lween  which,  witen 
the  Brm  is  abducted,  the  sktu  occupies  the  concavity  of  the 
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Plate  I.— Exposure  of  the  Axillary  Artery  and  the  Brachiil 
Artery  (Rigtat  Arm). 

Mci,  turacobracbiiilis;  /,  in ntr  portion  o(  the  foBCiaoriJie  npperins' 
M.  median  uervf;  Ci,  lesser  inlernal  CDtuiK>nus  nerve;  0».  grater  in- 
ternal aiitancniu  nerve;  Ai.  >xill>ry  arlerf;  if,  l>ke[iH ;  Fb,  hnohiil 
fucU.    v1,  bracbial  Krt«r;.     Ti,  bnehial  vein. 


axilla.  In  the  latter  the  promiuence  of  the  head  of  tbf 
humerus  is  both  visible  au(I  palpable.  Upon  tlip  arm, 
whose  inner  aspect  is  Jirectetl  toward  the  operator,  is  tlic 
internal  bi(Mpital  sulcus,  running  parallel  with  the  ami 
between  the  liellics  of  tiic  biceps  anti  Ihe  triceps,  Tlii? 
groove  forms  the  main  ho-l  f>f  the  vcBsels  and  nervt*  of 
the  arm.  It  does  not  extind  (jnite  to  the  anterior  axillarr 
fold,  a.s  the  belly  of  the  liiccps  diminishes  in  size  at  this 
point  before  paa-^ing  over  into  the  tendon.  The  lx>rder  of 
the  pectoralie  major  and  the  upper  extremitv  of  the  biceps 
form  here  two  sides  of  a  triangle  whose  base  is  conipletrt 
by  the  coracobrachialis  [Fig.  46).  This  triangle,  formnl 
by  the  elevations  of  three  mnscles,  is  the  situation  in 
which  the  artery  is  to  be  exposed. 

It  would  t)c  a  mistake  to  look  for  the  vessel  in  the  axil- 
lary cavity,  which  forma  a  space  filled  with  fat,  connective 
tissue,  and  lymphatic  glands  next  to  the  lateral  wall  of 
the  chest.  The  artery,  which  lies  close  to  the  humerus, 
is  therefore  to  be  looked  for  in  relation  witli  this  bone  ut 
the  apex  of  the  axillary  cavity. 

The  incision  is  made  along  the  line  of  the  coracobrach- 
ialis muscle  in  the  continuation  of  the  iotcmal  bicipital 
sulcus  (Fig-  46).  After  the  subcutaneous  connective 
tissue  hits  lioen  paitsed  the  thin  fascia  of  the  arm  will  be 
exposed,  through  which  the  fibers  of  the  coracobrachial 
muscle  will  he  visible.  The  fascia  is  divided  upon  the 
grooveil  director  and  the  hiwer  (inner)  lip  of  the  wound 
in  skin  and  fascia  is  retracted  with  tenaeula.  There  now 
comes  into  view  the  median  nerve,  emlwdded  in  loose 
cellular  tissue,  and  this  is  drawn  upward  (outward)  with 
\  simple  blunt  hook.    The  artery  is  now  exposed  and 
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can  readily  be  isolatol  and  ligatrd  (Plate  1).  Care  must 
be  taken  tliat  the  nerve  alone  is  gnis|x?d  and  drawn  out 
of  the  way,  as  otherwise  the  artery,  whieli  lies  directly 
behind  it,  may  alito  bo  displaced  itud  removed  frOm  the 
field  of  view, 

APwr  division  of  the  fascia  of  the  coracobrachial  mus- 
cle the  greater  internal  cutaneous  nerve  sometimes  pre- 
sents itself.  This  small  nerve  can  scarcely  be  confounded 
with  the  median  nerve,  which  comes  into  view  niter 
further  retraction  of  the  lower  (inner)  margin  of  the 
wound. 

The  artery  is  accompanied  l>v  one  or  several  veins. 
8i>nietimc8  bv  a  whole  plexus  of  veins. 

Ligation  of  the  Brachial  Arterjr. — Tiie  continuation  of 
the  asillarv  arttry  from  the  stirgical  neck  of  the  humerus 
to  the  point  of  arterial  division  at  the  flexure  of  the  elbow 
is  known  as  the  hi-ftcJilaf  ndery.  The  vessel  lies  in  the 
internal  bicipital  sulcus,  and  it  is  often  acci>mpanicd  by  a 
network  of  veins.  The  median  nerve  lies  over  the  upper 
half  of  the  artery,  which  it  conceals,  while  in  their  fur- 
tlier  course  the  nerve  lies  upon  the  ulnar  side  of  the  vck- 
sel.  The  basilic  vein,  whicn  likewise  liei;  in  the  internal 
bicipital  sulcus,  is  separated  from  tiie  group  of  large 
vessels  and  nerves  by  the  fascia.  Tiie  sheath  of  the 
vessel  consists  of  loose  and  reticulate<l  cellular  tissue. 

The  patient  occupies  the  same  position  as  in  lieation  of 
the  axillrtry  artery.  The  incision  is  made  at  al)out  the 
middle  of  the  arm,  slightly  over  (external  to)  and  parallel 
with  the  internal  bicipital  sulcus  (Fig.  46).  8kin  and 
subcutaneous  connective  tissue  arc  divided,  and  the  fascia 
of  the  biceps  muside  is  opened  in  the  same  direction  and 
throughout  the  same  extent.  Tlio  fibers  of  tliis  muscle 
must  !«•  clearly  exposed  to  view.  The  lower  (inner)  lip 
of  the  wound  in  the  fascia  is  drawn  downwanl  (inward) 
with  a  tenaculum,  and  the  median  nerve  is  thus  exposed. 
The  nerve  is  lifted  from  its  be<l  and  drawn  aside  with  a 
blunt  hook,  when  the  brachial  artery,  lying  behind,  is 
exposed,  accompanied  by  veins.   The  artery  is  iaolatc<i  by 
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meaus  of  twn  pairs  of  forceps  for  application  of  the  liga- 
ture (Pluto  1). 

Tlie  riilu  U)  make  the  incision  somewhat  above  (ei- 
tenial  to)  the  bicipital  sulcus  in  order  to  reach  the 
median  nerve  below  is  to  be  reconi  meudeci  on  account 
of  the  di faculties  encountered  in  exposing  the  arten- 
by  an  atypical  route  through  a  mass  nf  structures,  includ- 
ing the  greater  internal  cutaneous  nerve,  the  me<li3n  nerve, 
aud  the  Imsilic  vein,  when  the  incision  is  made  directly 
over  the  vessels  and  nerves.  If  the  iucisiua  is  made 
below  (internal  to)  the  bicipital  sulcus,  au  inexperienceii 
person  may  err  by  falling  to  recognise  the  exposed  ulnar 
nerve  and  looking  in  vain  for  the  artt'ry  behind  it. 

The  relations  between  the  mediau  nerve  aud  the  brachial 
artery  are  variable  within  certain  limits.  In  rare  in- 
stances the  artery  lies  in  front  of  the  nerve.  In  cases 
of  high  origin  of  the  radial  and  ulnar  art^-nes  one  of  the 
vessels  lies  in  front  of  and  the  other  Ix'hind  tiie  nerve. 
The  presence  behind  the  median  nerve  of  an  arterv  dispri- 
m)rtioriiitcly  .small,  as  <'iiiii]Hin'd  with  the  rest  of  tlie  Iwdy, 
IS  suggcslivr  of  •'iiili  lii;r|i  divii^ion  of  the  brachial  artery. 
Ligation  of  the  Cubital  Artery.' — The  continuation  of 
the  brachiiit  artery  In  the  fli-xiire  of  the  elbow  is  known 
as  the  cubital  nrtery.  The  vessel  lies  in  tlie  internal 
cubital  sulcus,  and,  covered  by  the  aponeurosis  of  the 
biceps  muscle,  is  Gmbe<lded  in  the  depression  between  the 
pronator  radii  tt-res  and  the  biceps.  The  artery  is  in  this 
situation  accompanied  by  two  symmetrically  placed  veins. 
The  median  nerve  does  not  occupy  the  same  intimate  re- 
lation with  the  arterj-  as  it  does  in  the  arm,  but  it  is  dis- 
placed to  the  ulnar  aspect  of  the  artery.  Separated  from 
the  arten,"  by  the  bicipital  fascia  .ind  situated  snbcu- 
taneously  is  the  cubital  plexus  of  veins  (median  basilic, 
I  median  cephalic),  which  communicates  in  the  flexure  of 
I  ihe  elbow  with  the  veins  accompanying  the  artery. 

The  simplicity  of  (he  relations  existing  in  the  arm,  in 


UOATIOit  OF  VESSKIS  IN  CO}}TINVlTT.  57 

)tisequeDce  of  the  promincncea  formwl  by  the  biccpa  and 


Fio.  4T. — Amngemetit  of  tbe 

muscles  in  the  upper  eilremltj  : 
flii,  inUiTiiHl  bicipital  sulcus  ;  fit, 
eiltrnal  Licipilal  sulcua;  Sri.  in- 
Icninl  cubital  sulcus-,  i^r,  radial 
bqIcdb;  £11,  ulnar  gulcuB. 


le  trin;[M  aail  the  prcBenoe  of  the  internal  an<l  extcntal 
icipital  sulci,  is  replaced  at  the  flexure  of  the  elbow- 
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PUte  2 — Exposure  of  the  Cubital  Artery     RIelit  Ami. 

veins;  Jlf,  niwliBii  [lervB;    T,  culiiul  vHna. 

Exposure  of  the  Radial  and  Ulnar  Arteries. 

At,  radial  arUry  :  A<t,  ulnar  arttry  at  tlic  inner  side  of  the  tendon  al 

tlie  iutenul  iiln&r  maacle  ((77- 

joint  by  somewhat  more  complex  conclittone  resulting 
from  tile  presenec  of  tlie  two  large  groups  of  forearm 
miiacles  ansing  from  the  arm.  The  spinJle-slinpnl 
belly  of  the  biwps,  gratliiallr  diminishing  in  size,  is 
se|)arated  by  u  sulcus  upon  the  right  ami  the  left  respw- 
tively  fntm  the  miiapular  proniineiiees  of  the  eitcnairs 
and  flexors  of  the  fori^arni,  which  originate  in  this  silii»- 
tion.  There  results  thus  a  V-sliape<I  f()rniation,  of  which 
the  two  arms,  in  some  degree  the  continuations  nf  ihe 
bicipital  sulci  of  the  arm,  are  (ieeigiintcd  the  internal  ami 
external  eubital  snlci.  The  inner  fnrrow  of  iJie  flexure 
of  the  elbow  is  bounded  by  the  biceps  and  the  prunnlor 
radii  teres,  the  outer  by  the  bieeps  and  the  supinator  lon- 
giis.  The  internal  cubital  piileiis  is  covered  by  the  apo- 
neurosis of  the  biceps  that  spreads  out  into  the  fasciae^ 
the  forearm  (Fig.  47). 

To  ligate  the  cubital  artery  the  forearm  is  extended  at 
the  elbow-Joint  and  held  in  a  ])osition  of  maximum  supiiu- 
tion.  Iniiirmation  as  to  the  course  and  sliiiation  of  ll* 
internal  bicipital  sulcus  is  sought  thnmgh  palpation.  The 
incision  is  made  in  the  continuation  of  the  internal  bicipital 
sulcus,  and  passes  fnim  within  and  above  downward  aiid 
outward,  corresponding  to  the  direction  nf  the  internal 
cubital  sulcus  {r  ig.  4S).  After  division  of  the  skin  con- 
eideration  should  be  given  to  the  network  of  veins  at  the 
flexure  of  the  elbow.  When  possible,  the  way  is  olearwi 
by  retraction  of  the  veins  with  blunt  hooks,  Tlie  shining 
nponeurosis  of  the  bieei>s  muscle  now  appears  in  the 
wound,  and  it  is  diviiled  upon  the  grooved  director  in  the 
direction  of  the  cutaneous  wound.  Tlie  artery  lies  io- 
mediately  beneath  the  aponeurosis,  accompanied  by  tvo 


r„i, 
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s,  in  a.  l)ed  of  loose  connective  tiasiie.     Tlic  median 
e  llus  to  the  ulnar  side  of  tlie  artery  (Plate  2). 
I  case  of  high  division  of  the  brachial  artery  one  of 
;wo  branches  may  lie  ujH>n  the  bicipital  fascia.     This 


'lO.  ia— Incisii 


bital.  radial,  and  uln 


jbilify  is  to  bo  thought  of  when  bleedinf;  from  the 
B  at  the  flexor  of  the  elbow  Ih  to  be  undertaken,  or 
n  one  of  the  median  veins  in  this  situation  is  to  be 
>sed  and  opene<l  for  infunion  of  saline  solution  or  for 
sfusion  uf  blood. 


nPKRATH'E  SrRGERY. 


In  the  practira  nr  pUttntomy  A  cinth  or  baudafiv  U  bound  ciienkilT 
MbDUt  tlie  miilille  of  tlie  nnu  in  luich  H  nuioner  t)i»t  th«  n-lum  of  Un) 
tbroufth  the  veins  rmni  thu  forearm  is  prevtated  without  oblilentioo  of 
yaitn  eitcndeil.  a  sharp-pointed  knif    ' 

of  the  Iriiscly  dislcndi^    medinn  < 
|8  fTom  thu  wound  in 


thu  nidial  pnliic    With 
inlmduced    obliqiirly  into 
(Fig.  40j.  s..lbatLhuhlu.>d 


I   derired  amount  at  blood  bu  Mcapod  the  mmpnws  is  released,  uid  lli« 
uU  wound  is  coTered  with  a  dreaaing  and  a  bandagp. 

TVau/utwH  of  blood  or  rtitaui  itifuiioit  of  snline  solution  also  U  piac- 

tMd  Ihronith  the  median  Imsilic  vein.   Thmiigh  an  incision  analofmii  to 

E  that  niado  for  liRStion  of  the  ciiliital  artery  the  vein.  lyiOE  subcDlaneoUBlr. 

"  '      a  diatauce  of  seveml  ceiitimetetB  and  uolaled  by  bloat 

10  vesevl  ■«  grasiiod  with  a  pair  of  auatniDio  fotiwlvi  and 

1  with  the  (cismni,  without  being  lolally  ilividi-il.    The  vein  li 
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tiipctal  ilircutiDD  and  fiieil.  To  make  the  inDiflion  a  sterilized  nibbvr 
tube  armed  irllh  a  funnel  is  moat  BdvauUigcuuBly  employed,  attached  ttt 
the  i::&iinul».  From  a  balMiter  to  a  liter  and  a  half  uf  fluid  are  pec- 
mitted  slowly  to  flow  into  the  vein  under  a  low  deKree  of  preBsure.  Fot 
purpose*  of  inflinon  Eterilitvd  physiologic  (U,6  per  cent^)  solution  of 
Bndiuni  ehlorid  or  dcfibrinatod  huuiao  blood  mny  be  employed.  Arier 
the  infiiaiou  bfls  heeii  completed  the  vein  is  ligiited  upon  tlie  ctutml  side 
of  the  opeuing  and  the  small  wound  U  clowd  by  suture. 

Iii«ation  of  the  Badlal  and  TTlnar  Arteriea. — The 
mtiscleg  upoii  the  pnlmar  af^pcct  of  tlie  fort'arm  are 
divisible  into  three  groiijw.  The  main  mass  is  fomied  by 
the  flexors  of  the  fingers,  which  arise  by  a  ronmiwii  head 
from  the  inner  aspcL't  of  the  lower  extnniity  of  the 
humerus.  The  forearm  is  bounded  upon  the  ulnar  side 
by  the  flexor  carpi  ulnari.",  n|ii)n  the  radial  s^idc  by  the 
supinator  longua.  Between  the  tendons  of  these  niuscleB 
and  the  mass  of  the  flexors  of  the  fingers  there  \s  thus 
formed  in  the  lower  third  of  the  forearm  upon  either  side 
a  longitudinal  furrow  or  depression  which  is  used  a.s  a 
guide  in  finding  the  radial  and  the  ulnar  arterv  respec- 
tively (Fig.  48). 

The  radial  arfeiy  corresponds  in  its  course  with  the 
direction  of  the  radius.  In  the  upper  third  of  the  fore- 
arm the  artery  lies  in  close  relation  with  the  supinator 
longus  muscle  and  is  deeply  situated.  In  the  lower  third 
it  lies  more  superficially  in  (fie  sulcus  lietween  the  tendons 
of  the  flexors  and  that  of  the  supinator  longus.  Just 
above  the  wrist-joint  the  artery,  with  its  accompanying 
two  veins,  lies  upon  the  lower  extremity  of  the  radius, 
covered  only  by  skin  and  the  thin  fascia. 

Tbe  ulnar  artfiy,  ajler  its  origin  from  (he  brachial, 
crosses  the  eomnion  head  of  the  flexors,  among  which  it 
pursues  its  course,  until  it  reaches  the  tendon  of  the  flexor 
carpi  ulnaris,  along  the  inner  side  of  which  it  reaches  the 
wrist-joint. 

The  typical  situation  for  the  ligation  of  both  arteries  is 
above  the  wrist-joint.  The  forearm  is  placed  in  a 
,ioo  of  maximum  supination^  with  the  hand  in  slight 
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dorsal  flexion.  To  expose  the  radial  artery  an  incision  ib 
made  just  aliove  the  wrist-jnint,  rnrresponding  to  the  <le- 
pre^ioQ  between  the  tendon  of  the  supinator  loiigiis  and 


tlie  tendons  of  the  flexors  (Fig.  48).  After  division  of 
the  skin,  the  artvry,  covered  by  dolicat*'  tninsliicent  fascia, 
is  seen,  sitiiateil  between  two  veins.  After  divitiiou  of  tiie 
fascia  the  artery  can  be  isolated  and  ligated  (Plate  2). 


LiGArioy  OF  VESSELS  IX  cvyrfsriTY. 


63 


The  itlnar  arkTv  ii*  rc'^ched  tliroiigli  a  nhort  iiici^iuii  in 

the  ulnar  Kuk-iis  j  Ht  al  j\e  tbt  wriot  joint,  Bomewhat  to 

the  radial  aide  of  tl  t.  readil>  palpal  le  tendon  of  the  flexor 

■  carpi  iilnaris.     TH  radial  miigiu  of  this  tendon  is  ex- 

1  poe^  and  drawii  to  one  side  u  itH  a  teDaciilum.    The  d(H-p 


Pig,  51.— Conrae  of  the 


jbyer  of  iasc.m  enclosing  the  flexors  is  brought  into  view 

"  id  divided  upon  a  grooved  dirertor.    The  artery,  aceom- 

mied  by  two  veins,  is  now  disclosed.     In  close  relation 

pith  the  artery  upon  its  ulnar  side  lies  the  ulnar  ner\-e. 
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Plate  3. -—Exposure  of  the  Femora]  Artery. 

BcluiT  t'iiu[>art'H  ligKiiK^iiI,  in  Uil'  <ipciii-il  flioulb  of  tIid  vessel. 
HtBii,  uiHia  tbo  meiliUD  aiJc,  thu  femiirul  vein,  aud  uimu  iu  outi 
femoral  urtery.     Id  the  middle  or  the  tliigli  Ihu  sarUjrius  muscle  (-■<) 
drawu  outward,  tlio  di»p  luyor  of  the  fiwciii  1/)  being  divided,  and  the 
artery  is  esposed,  with  the  veiu  t*liind  it. 


The  radinl  jifUtj-,  in  its  further  course,  is  conveniently 
accessibk-  u|i(iii  the  tlorsiuii  oi'  the  hund  between  the 
tendon  of  the  ilexor  lemgiis  puiliots  and  that  of  the  exten- 
sor brevia  pollieis,  in  the  eo-called  labati^re. 

In  the  palm  of  the  band  the  superficial  palmar  arch  of 
the  ulnar  artery  can  be  exposed  after  division  of  the 
tongh  [Milmar  aponeurosis.  The  cutaneous  incision  in  the 
palm  |»!isst'S  from  the  mid<lle  of  the  root  of  the  hand 
toward  the  Ihimc  of  the  little  finger, 

Ivigationa  in  the  I^wer  Birttemity. — The  mus- 
cles of  tlic  thigh  are  so  grouptni  that  lietweeii  the  exten- 
sors and  the  flexore,  which  are  arrangetl  symmetrically 
upon  the  anterior  and  posterior  aspeets  of  the  femur,  on 
tlie  median  side  one  gnmp  of  muscles  pasBea  from  the  ■ 
pelvis  to  the  inner  aspect  of  the  femur,  separating   th 
quadriceps  from  tiie  flexors.    The  depression  thus  fonne<_ 
between  the  extensors  and  the  adductors  (Fig,  50)  serv€i 
as  a  pathway  for  tiie  vessels  passing  over  the  mat^in  0$M 
the  pelvis,  and  eorn'sp<inds  in  its  direction  with  tlie  coure^ 
of  the  vessels.     The  sartorius  muscle  bridges  over  thifl 
gutter  (Fig.  51)  and  constitutes  thus  an  inii»ortant  land^ 
mark  in  liK-ating  the  vessels. 

The  femoml  nrlerif,  the  continuation  of  the  extermj 
iliac,  emerges  from  the  pelvis  under  Poupart's  ligament  ' 
through  the  o])cning  for  the  vessela  at  a  point  midway 
between  the  symphysis  pubis  and  the  anterior  superior 
iliac  spine  into  the  subinguiual  fossa.  It  passes  under 
Pouiiart's  ligament  at  a  jHiint  corresponding  to  the  mid- 
dle of  a  line  drawn  from  the  symphysis  pubi.")  to  the 
anterior  superior  iliac  spine.  The  femoral  vein  lies  to  the 
median  side  of  the  artery,  and  occupies  the  same  canal  in 
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entering  tiie  pelvis  from  tlie  tliigli.  The  artery  follows 
the  diretitLon  of  tlic  muscular  grwive  already  Dientioned. 
From  the  middle  third  of  the  thigh  oiiward  the  sartorius 
muscle  lies  in  front  of  the  artery,  which  in  this  situation 
is  covered  by  the  tense  filicrfi  of  the  deep  layer  of  the 
fascia  lata.  In  order  to  guiu  entrance  to  the  popliteal 
space  the  artery  passes  through  the  so-called  addiuAoe 
canal.  This  canal  (Hunter's)  is  situated  between  the 
addudor  vuic/vue  and  the  caduji{TUemns,a.r\d  is  bridged  over 
by  fibrous  bands  stretched  between  the  two  muscles.  The 
artery,  with  its  accompanying  veins,  traverses  this  canal, 
then  passes  through  an  opening  in  the  adductor  tendon, 
and  thus  comes  to  Tie  in  the  popliteal  space  u[ton  the  poste- 
rior surface  of  the  femur. 

The  fcntorid  vein  lies  in  the  snbinguinal  fossa  to  the 
median  mle  of  the  arkfy.  In  the  further  course  of  the  ves- 
sels they  cro^  in  such  a  way  that  the  \'ein  comes  to  lie 
behind  the  artery.  This  relation  18  attained  in  the  middle 
of  the  thigh,  and  the  vessels  thus  pass  through  Hunter's 
canal.  In  approaching  the  vessels  from  the  posterior 
aspect  of  the  popliteal  space  the  vein  will  consequently 
come  first  into  view,  while  in  front  of  it,  in  intimate  rela- 
tion, lies  the  artery. 

The  femoral  artery  may  be  ligatetl : 
(1)  In  the  subinguinai  depression,  directly  below  Pou- 
part's  ligament. 

[       (2)  In  its  cour.se  behiml  the  sartorins  muscle,  at  tlie 

I  jnnction  of  the  middle  :im<1  up[KT  thirds  of  the  thigh. 

■     (3)  In  Hunter's  canal. 

r  I,  Ligation  of  the  Femoral  Artery  belov  Poupart's  Li^a- 
nent. — The  incision  through  the  skin  is  made  parallel 
with  the  axis  nf  the  thigh  from  Poupart's  ligament  down- 
ward for  a  distance  of  fnHn  3  to  8  em.{;i— 3  in.).  The 
upper  extremity  of  the  incision  corresponds  with  a  point 
midway  between  the  symphysis  pubis  and  the  anterior 
snprior  iliac  spine  (Fig,  52,  n\     After  division  of  the 

I  akm  and  the  fatty  connective  tissue  careful  dissection  is 
ide  downward  in  a  vertical  direction  until  the  sheath  of 
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Plate  4-— Exposure  of  the  Femoral  Artery  In  the  Adductor 
Canal. 
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the  veseels  is  recognized  by  it'i  fibrous  stnicttiro  and  whitish 
apiiearnnce.  The  sheath  is  divided  upon  a  grooved  direc- 
tor, and  the  arterj-  is  istjlatwl  for  a  short  distance  with  twn 
pail's  of  forceps  and  raiaed  from  its  bed.  The  femoral 
vein  can  be  brought  into  view  upon  the  median  side  of 
the  art«ry.  The  crural  nerve  lies  some  liistance  t^  the 
outer  side  of  the  vessels,  eovereil  by  the  deep  Uvycr  of  the 
fascia  lata. 

II.  Ligatlcin  of  tlie  Femoral  Artery  at  the  Junction  of 
the  Uiddle  and  Upper  Thirds  of  the  Thigh. — Bv  inward 
rotiitiim  of  the  thij^li  the  depression  following  the  course 
of  tile  rijirtoriiis  muscle,  from  above  and  without  down- 
wanl  and  inward,  upon  the  inner  a,si>ect  of  the  femur,  can 
be  brought  into  view.  The  incision  through  the  skin  is 
begun  at  the  junction  of  the  middle  and  upper  thirds  of 
the  femur,  and  follows  the  line  ot  this  deprcasion  along 
the  inner  border  of  the  aartorius  muscle  {Fig,  52,  b).  After 
the  subcutaneous  connective  tissue  has  been  ^lasscfl,  the 
delicate  fascia  of  the  thigh  comes  into  view  and  should 
be  divided  in  the  direction  of  the  cutaneous  incision.  If 
the  incision  be  properly  [tlaced,  the  sartorius  muscle  comes 
into  view  after  division  of  the  fascia,  being  recognized  by 
its  muscular  fibers  running  parallel  with  the  cutaneous 
incision.  If  the  fibers  of  the  exposed  muscle  pass  from 
within  and  above  outward  aud  downwarti,  or  the  reverse, 
it  may  be  known  that  the  incision  has  been  made  too 
far  inward  or  outward,  aud  that  the  muscle  disclosed  is 
the  adductor  magnus  or  the  vastus  intemus.  The  median 
border  of  the  sartoriua  muscle  is  exjwsed  by  dieset^tion 
with  the  knife,  and  the  nmscle  is  raised  from  its  bed  and 
drawn  outwai-d,  when  the  deep  layer  of  the  fascia  lata 
will  be  seen  stretched  tightly  over  the  vessels.  After 
division  of  the  fascia  upon  the  grooved  director,  the  art- 
ery, which  in  this  situation  lies  in  front  of  the  vein,  is 
isolated  by  blunt  dissection  and  ligated  (Plate  3). 

III.  Ligation  of  the  Femoral  Art;ei7  in  the  Adductor 
Ouial. — The  extremitv  is  Hexed  at  the  knee  and  the  hip 
and  sligiitly  abducted  and   rotated  outward  at  the  hip- 
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Plate  5-— Exposure  of  the  Popliteal  Artery.    Left  Lower 
Extremity,  Flexor  Aspect. 

iS,  MmimembraDasuii  1  if,  bio'ps  femoris;  7,  trlco|i«;  /,  brauches  uf  the 
sciatic  nerve  ;  A,  popliteal  arwry ;  V,  popliteal  vein. 

joint.     The  cutaneous  incision  is  b^iin  at  tlio  junction 
between  tlie  middle  and  lower  thirds  of  tlie  tiiigli,  along 


the  lateral  border  of  the  sartorius  mnscle  (Fig,  52,  c). 
The  disaeetion  advances  between  tl]«  viiHtua  luteruus  and 
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the  sartuHiis  until  the  silvery,  fibrous  eheath  stretched 
between  the  addiietur  ma^niis  and  the  vai^tus  inteniim 
cornea  clearly  into  view.  The  fibers  of  tliis  slieath,  which 
form  the  covering  of  tlie  adductor  canal,  are  divided, 
when  the  artery  jb  diBclosed  most  superficially.  The  vein 
lies  behind  the  arttry,  to  which  it  is  intimately  attached  by 
connective  tissue  (Fhite  4). 

1  iBphEDODs  vpin  lins  bd^n  rerommendeit  by 
"  uriciise  veins  of  the  luwi*r  putrBmi- 
n.  (1  iu.)  long  is  inwle  c.n  the  Inner 
Sflpcct  of  llie  tbigb  at  tbe  Junction  or  iU  middlo  ^nd  upper  thirds.  A 
Crtgut  liBBture  is  thrown  nround  the  isolatwl  vein  and  the,  pxln-mity  ia 
elevated  in  order  that  the  blond  niay  nisfce  its  exit.  Two  litmtiirea  are 
applied  to  the  vein  nod  tJie  veuel  in  divided  betwei'U  tlicm.  Tho  smsll 
wiiuud  in  the  nkla  ia  I'luscd  by  ttiiliirts. 

Ligiitioii  of  the  Popliteal  Artery. — The  popliteal  space 
is  bounded  above  by  tlie  biceps  femoris  and  the  semi- 
raerabrannsii.i  must^'Ies,  and  below  by  the  two  heads  of  the 
gastrnciieniins  (Fig.  53).  The  popliteal  artery  and  vein 
puss  deeply  in  the  longitudinal  axis  of  this  lozen^phaped 
space,  tlifi  artery  more  deeply  than  the  vein  and  almost 
in  enntact  with  tbe  capsule  of  the  knee-joint.  The  con- 
tinuation of  the  seiatia  nerve  lies  over  tbe  vessels  and 
almost  immediately  beneath  the  superficial  fascia. 

For  the  ligation  of  the  popliteal  artery  tbe  patient  is 
placed  in  the  prune  position,  and  a  longitudinal  incision 
16  made  in  the  middle  line  of  the  popliteal  space  (Fig. 
54).  Aft«r  division  of  the  skin  and  the  fascia  the  tibial 
ncr\'e,  which  is  superficial,  is  exposed.  This  nerve  serves 
as  a  guide  to  the  vessels,  m  hlch  will  be  found  by  advanc- 
ing more  deeply  into  the  fattj-  connective  tissue  of  the 
popliteal  space  at  the  side  of  the  nerve.  The  vein  lies 
behind  the  artery,  with  which  it  is  intimately  connected 
by  cellular  tissue. 

Another  way  of  reHchiuB  the  popliteal  veasela  cauBists  in  eDlerioE 
the  poiiliteal  <q)aco  Trom  thn  inner  aspect  of  the  lowermoat  extiemity  of 
Ibe  thigh  behind  the  tendon  of  the  nddiictors,  betweon  this  iind  the 
tcDdonn  of  the  tira'^iliB  and  tbe  larlflrinn.  The  ritrt'inity  is  flexed  at 
tfac  knee-joint,  ahiliieted.  and  rotated  ontward  at  Hie  Uip-Jo'nt-  The 
■ '  "  n  be  felt  on  the  innn  Hide  almvi'  tbu  Inner  nondylo. 
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and  bebind  it  there  Is  a,  sliiilit  dcprcEsion  in  the  skin.  Ad  inciuaD  is 
made  id  thin  siluntion  iu  tbu  lung  aila  i>f  the  thi^h,  HUd  after  diviHion  of 
tlie  foscik  the  adduotiir  laudim  cuii  l>e  sepanited  by  blunt  dissecliuii  from 
tha  earlorius  and  grnirilU  Tnu«cli«.    The  puptileal  mass  of  fat  eiposud  is 

entered  from  the  side,  atid  t'--    '   --■-   -■■'■-    '-  ^-  »--  .    -- 

flour  of  thu  po[ilIl«ii1  siiurc. 


Fto.  M.— Ciitancolli 


for  ligation  if  the  popliteal  artery. 
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Ligation  of  the  Anterior  and  FoBterior  Tibial  Arteries. 

The  miiHck'fi  of  tlie  \c\^  aro  bo  arran^jcil  lliat  tin.'  extpiisors 
lie  iiiTon  tlie  uuterior  siirliuv  of  i1il>  interosseous  li) 
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wbile  upon  the  posterior  surfact'  lie  the  flexors.  The 
latter  are  covered  bv  the  ealf-nmaeles.  The  peroiiei  miis- 
olea  are  grouped  about  the  fibula.  Upon  the  anterior 
aspect  of  the  leg  the  vessels  lie  direetly  upon  the  interoa- 
seoUB  ligament  and  pass  among  the  muscles  toward  the 
dorsum  of  the  foot.  Upon  the  posterior  aspect  the  ves- 
selg  and  the  nerves  pass  in  the  interval  between  the  calf- 
nnecles  and  tlie  Hexors, 

The  popliteal  artery  divides  at  tlie  lower  border  of  the 
popliteuB  muscle  into  the  tibioperoneal  trunk  and  the 
anterior  tibial  artery.  The  posterior  tibial  artery  and 
tiie  peroneal  artery,  branches  of  the  tibioperoneal  trunk, 
pass  dowuwartl  between  the  superficial  and  deep  layers 
of  muscles  upon  the  flexor  aspect  of  the  leg,  separated 
ifrom  the  cali-muscles  by  a  layer  of  fascia. 

The  posterior  tibial  artery  runs  close  to  the  tibia  and 
comes  to  lie  behind  the  internal  malleolus,  in  which  situ- 
ation, corresponding  to  the  origin  of  the  abductor  hallticis, 
it  divides  into  the  internal  and  external  plantar  arteries. 
The  peroneal  artery  riuis  in  the  isanie  plane  along  the 
fibula  toward  the  external  malleolus,  where  it  terminates 
in  several  branches. 

The  anterior  tibial  artery  penetrates  the  interosseous 
ligament  &om  the  flexor  aspect  of  the  leg  and  thus  comes 
to  He  upon  the  anterior  surface  of  the  ligament,  beneath 
the  musiOes.  In  this  situation  the  vessel  runs  along  the 
outer  border  of  the  tibiabs  anticus  muscle  toward  the  foot 
(Fig.  55).  Reaching  the  dorsum  of  the  foot,  the  artery, 
here  known  as  the  dorsalis  pedis,  lies  upim  the  outer  side 
of  the  tendon  of  the  extensor  proprius  pollicis.  In  the 
space  between  the  metatarsal  bone  of  the  great  toe  and 
the  second  metatarsal  bone  the  artery  descends  toward 
the  sole  of  the  fo(>t,  where  it  unites  with  the  external 
plantar  artery,  one  of  the  two  terminal  branches  of  the 
posterior  tibial  arterv. 

The  anterior  tibial  artery  Is  accompanied  by  the  ante- 
rior tibial  nerve,  and  the  posterior  tibial  artery  by  the 

iterior  tibial  ncr\'c. 
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Plate  6. 

ro.  1.— EipOWire  of  the  antariur  tibial  artery  of  the  left  leg.     The 

1  is  opened,  and  the  tibinlU  BUticus  mUMlu  ( Jn)  is  retracted  lowatd 

the  median  liue,  knd   the  extensor  bullucis   [E.h.)  tuivsrd  the  outer 

In  the  interval  hetweeu  the  two  muscles  the  docp  porineBl  Derve 

(P.)>.)c«mea  first  lutuvlew  and  behind  it  the  artery  aurmunded  b;  Teios. 

Flo.  2. — Exponura  uf  the  iKHlertor  tibial  artery  behind  tbe  internai 

toalleolUB.      The  turtunus   arltr;  accum;iaiiied  bj   twu   veins  ii   viitible 

I    beneath  the  divided  fascia  (f  | 


ea  of  tbe  leg,  anterior  aspect:  tbc    < 
nt  and  pimaes  between  tlie  tihlalia 
r  commntiis  digitnrum  (£.(!.)•  or 


The  auterior  tiliial  artery   is  Hpitcd   typically  m  its 
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course  at  a  iioiiit  corrcspcudiiig  to  the  junction  of  the 
middle  and  lower  thinls  of  tlie  It^,  and  as  tlie  dorsalU 
pedis  upon  the  dorsum  of  the  fixit.  The  posterior  tibial 
artery  is  exposed  for  ligation 
in  its  conrse  u}Kin  the  leg  and 
behind  the  internal  nmtleoliis. 
In  ligating  the  nntei-ior  tib- 
inJ  artery  an  incision  is  made 
upon  the  anterior  aspect  of 
the  leg  in  a  situation  corres- 
ponding with  the  junction  of 
its  middle  and  lower  thirds, 
a  finger's  breadth  external  to 
the  crest  of  the  tibia  {Fig. 
56,  n).  After  division  of  the 
tense  and  tough  fascia  in  the 
line  of  the  cutaneous  incision, 
the  dissection  is  proceeded 
with  from  the  outer  side  of 
the  tendon  of  the  tibialis  sui- 
ticuE  muscle  between  this  and 
the  adjacent  exten^rpro|)ri  us 
polliois  down  to  the  interos- 
seous ligament.  Before  the 
vessels  are  reached  the  ante- 
rior tibial  nerve  comes  into 
view.  Behind  this  lies  the 
artery,  surniimded  by  n  net- 
work of  veins  (Plate  6,  Fig. 
1).  To  facilitate  isolation  of 
the  vessel  it  is  well  to  sepa- 
rate the  tibialis  anticus  and 
the  extensor  Imllucis  ronscles 
vigorously  with  lenacula.  In  order  to  reach  the  artery 
readily  it  is  important  to  follow  accurately  the  interval 
between  the  muscles,  as  otherwise  access  to  the  vessels 
will  be  attended  with  difficulty.  Entrance  is  secured 
mm  the  outer  border  of  the  tibialis  jHwlicus  muscle. 


Fio.  56.— Cataneotu  indalan* 

Tor  Ij^tluu  ot  the  anterior  tibial 
artery  (u]  Bod  the  duranlis  pedis 
•rtery  (6). 
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Plate  7. -Exposure  of  the   Posterior  xrblal   Artery  In   the 
Lert  Leg. 

Tho  atCachment  or  tfae  HoleDB  t^.)  Iiuk  beau  sepnr&ted  from  Iho  tibU. 
Tlie  muscles  of  llie  tail  have  been  retraclcd  by  s  Icnitculum.  The  arWry 
(^.f.jj.j,  acoomponied  by  b  veiu  and  eovt-red  by  fiwcta,  is  bwu  upou  the 
gronp  of  flexors  lo  tho  uater  side  uf  the  punU'rior  t[biti[  nerve  (A'.lj>.).  " 

To  expose  the  poderinr  tibial  artery  in  its  course  along 
the  leg,  a  longitudinai  incision  is  mode  in   the  middle 


Fio.  ST.— InclsioiiB  for  ligating  the  posterior  tibial  arterr  in  tlie  Ibr  (a) 
and  behind  the  internal  malleolan  (i).  ' 

third  of  the  leg,  a  finger's  breadth  inteniul  to  the  crest 
of  the  tibia  {Fig.  57,  a).  After  division  of  the  skin  and 
the  fascia  the  libers  of  the  soleus  mnscle  are  freed  from 
their  atliiebmeTit  to  the  bone,  and  the  interval  between 
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the  superficial  iiiiJ  the  tleep  group  of  calf-muscleB  occu- 
pied by  loose  couiiective  tiiiiiiic  comes  into  view.  If  the 
muscles  of  the  cidt'  in  the  extent  of  the  wound  are  raised 
from  their  hod  with  :i  blunt  hook,  the  posterior  tibial 
artery,  accoiupaniwl  by  tlii'  nerve  of  the  same  name  and 
several  vcina,  will  hv  tbutid  beneath  the  layer  of  fascia 
covering  the  deep  group  of  muscles  between  the  tibialis 
posticus  and  the  flexor  hallucis  longus  muscle  (Plate  7). 

In  tlie  li^tion  of  the  posterior  tibial  artery  behind  the 
internal  malleolus  the  foot  is  rotated  outward  in  maximum 
degree,  and  a  curved  incision  encircling  the  malleolus  ia 
made  at  a  point  midway  between  the  extremity  of  the 
intenial  malleolus  and  the  median  bonier  of  the  teudo 
Achillis  (Fig.  57,  6).  If  the  fibrous  fascia  is  exposed,  the 
artery  comes  into  view,  accompanied  by  two  veins.  After 
division  of  the  fascia  the  artery  can  be  isolated  by  blimt 
dissection.  If  the  procedure  be  properly  carried  out,  the 
muscular  sheath  of  the  tibialis  posticus,  the  flexor  hal- 
lucis longus,  and  the  flexor  digitorum  is  not  opened.  The 
iwsterior  tibial  nerve  lies  to  the  outside  of  the  vessels 
(Plate  6,  Fig.  2). 

The  dormlut  pedU  arlerti  is  ligated  upon  the  dorsum  of 
the  foot  in  front  of  the  ankle-joint,  the  foot  being  held  In 
strong  plantar  flexion,  The  tendon  of  the  extensor  pro- 
prius  polliois  is  thus  made  palpable,  and  an  incision  is 
made  to  its  outer  side  and  parallel  with  it.  The  fascia 
is  now  divided,  and,  in  close  relation  with  the  bone, 
the  artery,  accompanintl  bv  two  veins,  is  found  fn  the 
outer  aide  of  the  tendon  of  the  extensor  communis  dig- 
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II.  Amputations  and  Enucleations. 

The  siirgieul  removal  ol"  an  extremity  or  jwrliou  of  an 
extremity  ia  designated  an  amputalion  when  the  separa- 
tion is  made  in  the  cuntinuity  of  the  Ijone,  aud  an  eiiucie- 
lUion  or  ex  articulation  if  the  separation  is  made  at  an 
artionlatiun.'  The  utift  parte  are  varionsly  divided  iu 
order  tliat  they  may  moat  advantageously  cover  the  sawn 
bout!  or  the  articular  extremity. 

Indications. — (1)  Dcvfhpvienlul  anomalies,  supernumer- 
ary fingers,  or  acquired  incorrigible  deformities  (contract- 
ures, atrophic  extremities). 

(2j  Injuries,  such  as  rending  or  crushing  of  the  ex- 
tremities, destruction  of  the  skin  over  a  large  area;  in 
general,  when  restoration  of  the  function  of  the  jmrt  seems 
to  be  preeluded  by  the  degree  and  the  character  of  the 
injury. 

(3)  Caries  of  joinbt  m  adults,  when  conservative  opera- 
tions are  no  longer  po.ssible,  or  when  the  articular  disease 
is  superadded  to  pre-existing  tuberculosis  of  the  Uiugs  or 
of  other  organs. 

(4)  Jnffctiong,  phlegmonous  inflammations  of  the  tis- 
sues, gangrenous  destruction  of  joints,  osteomyelitis  with 
epipliyseal  separation  and  suppuration  of  joints,  always 
when  the  morliid  process  cannot  be  localized. 

(.5)  Neoplasmn,  malignant  disease  of  bon<^s  and  soft 
parts ;  rarely  benign  growths  also,  such  as  encliondromata 
of  the  fingers,  furnish  an  indication  for  amputation  or 
enucleation. 

f6)   Gangrene  of  the  extremities. 

(7)  Incurable  circumferential  Ut/-iiffn-n  and  eleplian- 
tiaeis. 

(8)  Jncnrshh  meudarfkroses. 
fieamputatlon  is  indicated  in  the  presence  of — 

(1)  Nrnrilffin  of  the  dump,  due  to  the  presence  of 
neuromata ; 

(2)  Oinical  ampuf'tfinn-xfumjiit. 

>  AL«o  called  a.  disftrticulatioa. — Er. 
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Ill  tlie  peifonuance  of  amputation  the  jtatient  is  bo 
placed  that  tiie  member  to  be  amputated  is  conveniently 
accessible.  The  upper  estreiuitieb  are  raised  to  a  hori- 
zontal positioQ  and  there  maintained  by  asaistants.  In 
removal  of  portions  of  the  lower  extremities  the  nieraber, 
which  is  held  horizontally,  extends  beyond  the  edge  of 
the  table.  An  assistant  grasps  the  extremity  at  its 
peripheral  end,  and  another  assistant  fixes  it  on  the  cen- 
tral side  of  the  point  selected  for  division. 

Temporary  eotitrol  of  hemorrhage  is  effected  during  the 
operation  (yther  by  means  of  digital  compression  of  the 
artery  or  by  surrounding  the  extremity  with  the  elastic 
tube  (hemostasia)  of  Es march. 

Digital  eoinpressioa  is  available  only  when  the  artery 
can  be  compressed  against  a  firm  base,  as  a  Ijone.  Thus, 
the  femoral  artery  is  compressed  against  the  horizontal 
ramus  of  the  pubic  hone  at  the  point  where  the  vessel 
passes  under  Poupart's  ligament ;  the  subclavian  artery  is 
compressed  in  the  supraclavicular  fossa  against  the  first 
rib. 

In  controlling  hemorrhage  by  means  of  the  eloMit:  band- 
age or  tube  of  Esmarch  the  extremity  is  held  vertically 
for  a  short  time,  in  order  that  gravity  may  empty  it  of 
blood,  and  is  then  aurroundetl  by  an  elastic  bandage  or 
an  clastic  tube  above  the  point  of  proposed  o{)eration, 

Position  of  the  Operator. — If  tiie  operator  be  right- 
handed,  he  takes  such  a  position  that  tlie  member  to  be 
amputated  is  upon  his  rigtit.  In  amputations  of  the  right 
upper  extremity  the  member  is  abducted  and  raised  to  a 
horizontal  position.  The  oi>erator  stands  upon  the  outer 
side,  with  his  face  directed  towanl  the  feet  of  tlie  patient. 
In  amputations  nf  the  left  upper  exfrcraitv  the  oix-rator 
stands  oet ween  the  trunk  of  the  patient  an<I  the  abduct*^ 
arm,  with  his  face  directed  toward  the  patient's  head.  In 
amputations  of  the  right  lower  extremity  the  operator 
stands  upon  the  outer  side,  and  in  operating  upon  the  left 
side  between  the  abducteii  lower  extremities  of  the  patient. 
The  operator  stands  with  his  right  foot  slightly  pushed 
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forward  and  support^^  liimsclf  upon  liis  left  while  tnakiug  ] 
the  itimsions,  1 

Steps  of  the  Operation. — The   openitioD   iticludea   the  i 
following  four  steps: 

(1)  Division  of  the  skin  and  the  niuscles; 

(2)  Removal  of  the  jKirt,  sawinfr  through  the  bone; 

(3)  Control  of  hemorrhage  by  ligation  of  the  vessels ; 

)  Closure  of  the  wonud. 

'he  division  t^f  flu-  soft  jiariit  is  so  effected  that  ailer 
removal  of  theanipnlated  part  approximation  of  the  wound 
hy  sutures  is  possible,  the  stump  is  adequately  covered  by 
the  soft  part.'),  and  the  eicatrix,  esnei-lally  following  anipu- 
tations  of  the  lower  extremity,  is  favorably  situated.  The 
soft  parts  are  divided  more  or  less  transversely  to  the 
long  axis  of  the  member  {circular  incision),  or  faps  are 
formed  from  the  soft  tissues,  which,  after  completion  of 
the  amputatiou,  may  be  bniuglit  tc^'thcr  and  united. 
An  intermediate  mode  of  prtx:cdure  between  the  two  is 
known  as  rocket  or  oval  incision. 

Circular  Inciaon. — In  accordance  as  the  soft  parte  are 
to  be  divided  transversely  or  obliquely  to  the  long  axis 
of  tbc  part  to  be  ampntatca,  a  distinction  i»  made  between 
the  tranm>eriie  and  the  oblique  circular  incision.  The 
division  of  the  soft  tissues  down  to  the  bone  may  be 
eFTected  by  a  single  incision,  or  the  skin  and  the  muscles- 
may  be  divided  at  different  layers  by  two  incisions.  The 
first  method,  which  has  been  attribut*<l  to  Celsus,  has 
only  a  Iimit<Hl  field  of  application.  The  second  (J,  Lt 
Petit,  Cheselden)  was  originally  practisefl  in  such  a  way 
that  the  skin  was  first  divided  in  a  circular  manner.  The 
muscles  were  then  di\nded  at  a  more  pmxinial  level  by 
a  second  incision,  while  retraction  was  pmcliscd.  This 
form  of  incision  in  two  steps  is  thus  but  a  mollification  of 
the  procedure  of  Celsus. 

A  bett«!r  purpose  is  subserved  in  dividing  the  tissues 
by  two  cuts  by  first  incising  the  skin  cin?ularly  at  some 
distance  to  the  distal  side  oi  the  point  where  tiie  bone  is 
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to  be  sawed.  To  this  end  tlie  knife  is  applied  upon 
its  heel  with  its  point  directed  toward  tlie  openitor, 
and  is  carried  aruuiid  t!ie  lower  circiimJci-ence  of  the 
member  (Fiy.  68),  The  knife  is  now  applied  with 
its  heel  at  the  beginning  of  the  incision  already  made, 
and  its  point  directed  from  the  operator,  and  is  carried 
around  the  upper  circumference  of  the  member  in  an 
opposite  direction  (Fig.  59).  There  thua  results  &  circular 
cutaneous  incision  formed  of  two  opposed  semicircular 
When  the  akin  throngliout  the  entire  circumfer- 
has  been  uniformly  divided  down  to  the  muscular 
fascia,  it  is  throughout  the  whole  extent  of  the  circular 
dissected  irom  the  subjacent  tissues  in  a  proximal 
direction,  so  that  there  results  a  hollow  cylinder  or  cuff 
constituted  uf  skin  and  subcutaneous  connective  and  fatty 
tissue.  In  the  dissection  of  this  cuff  the  operat')r  grasps 
the  margin  of  the  wound  from  above  with  thumb  aud 

lex-fiugerat  apoint  in  the  circular  incision  most  remote 
from  him,  and  proceeds  to  separate  it  from  the  subjacent 
tissues.  The  fibers  uniting  the  skiu  and  the  fascia  are 
divided  by  strokes  of  the  knife  held  vertically  to  the 
underlying  structures  (Fig.  60).  The  adjacent  akin  is 
now  grasped  and  separated  from  the  subjacent  tissues  in 
the  same  manner.  The  operator  in  this  way  gradually 
encircles  the  entire  circumference  of  the  extremity.  When 
the  starting-point  has  been  reached,  the  process  of  detach- 
ment is  renewed,  and  this  is  repeated  until  a  cuff  of 
sufficient  size  has  been  obtained  and  can  be  turned  on 
itself. 

It  is  important  that  the  line  at  which  the  cuff  is  folded 
ever  should  OMupy  a  plane  at  right  angles  to  the  longi- 
tudinal axis  of  the  member.  The  size  of  the  cuff  will  be 
governed  by  the  diameter  of  the  meml>er  to  be  amputated. 
In  general  the  cutaneous  incision  should  be  made  upon 
the  distal  aspect  of  the  pluno  of  amputation  at  a  distance 
equalling  about  two-thirds  of  the  diameter  of  the  ex- 
tremity at  tlie  level  of  this  plane. 

The  muscles  are  divided  witli  long  strokes  of  the  am- 
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nutation-knife  at  llie  level  wJiere  the  cuff  of  skin  has 
been  fulded  ovtT  in  anoh  a  way  that  tlif  cut  surfaces  of 
the  muscles  form  an  even  plane.  In  (he  division  of  the 
muscles  the  knife  i;^  applied  in  the  manner  indicated  iu 
Fig.  61,  Exiwrience  will  teacii  the  proper  degree  of 
pressure  and  of  traction  to  be  exercisctl.  The  knife  ia 
applied  upon  its  heel  and  pressure  is  exerted  upon  the 
l)la<le  against  the  resisting  mass  of  muscles,  the  operator 
at  the  same  time  making  traction  toward  himself.  In 
this  way  the  muscles  at  the  lower  circnmference  are 
divided  with  a  single  stroke,  the  knife  being  drawn  from 
heel  to  toe  in  a  horizontal  plane  towanl  the  operator. 
Without  changing  the  position  of  the  kniie  the  blade  is 
pushed  forward  horizontally  up  to  ite  heel,  when,  begin- 
ning with  pressure  on  the  blade,  while  the  hand  is  raised, 
the  remainder  of  the  muscular  tissue  upon  the  lower  por- 
tion of  the  circumference  and  upon  that  portion  directed 
toward  the  operator  is  divided.  Next,  the  muscles  of  tJie 
upper  portion  are  divided.  To  this  end  the  knife  is  ap- 
plied Irom  above  with  its  heel  in  the  beginning  of  the 
incision  and  its  point  direeted  from  the  operator,  and  the 
muscles  of  the  upper  circumference  are  cut  through. 

In  amputations  of  the  leg  and  the  forearm  the  division 
of  the  structures  between  the  two  bones  requires  a  special 

Iirocednre.  After  the  muscles  have  been  divided  eircu- 
arly  in  the  manner  described,  a  small  knife  is  introduced 
into  tbe  interosseous  space,  with  its  edge  at  right  angles 
to  the  bones,  when  the  muscles  and  the  ligaments  of  the 
interosseous  space  are  severed  by  typical  strukes  of  the 
knife  directea  toward  each  bone.  The  details  of  this 
procedure  are  described  at  length  under  Amputations 
of  the  Ij^. 

Ffap-ineieion. — In  this  method  of  operating,  the  soft 
parts  are  incised  in  the  form  of  flaps,  which  are  used  to 
cover  the  stump.  Flaps  may  be  made  in  various  shapes— 
(.  g.,  semicircular,  tongue-shaped,  with  parallel  raai^ina 
and  rounded  corners,  etc.  They  consist  of  skin  or  of  skin 
id  muscular  tis,sue,  or  of  skin  and  periosteum,  and  they 
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are  accordingly  desi^nat«d  tcgumcntarv  flaps,  muBculotegu- 
meutary  Haps,  togu  men  la  ry -peri  osteal  flaps,  etc.  Portions 
of  bone  may  also  be  incUidea  with  the  skin  in  flaps  and  be 
so  adapted  to  the  wound -surface  of  other  Iwne  as  to  con- 
tribnte  to  the  torniation  of  a  satisfactory  stnnip.  Flaps 
always  contain  a  greater  amount  of  tissue  at  their  base 
than  at  their  extremity.  The  stump  may  be  covered  with 
a  single  flap  (Lowdliam,  Verduin)  or  with  two  flaps 
(Ravaton).  Flaps  may  be  made  of  equal  or  of  unequal 
size,  and  in  accordance  with  their  situation  they  are  desig- 
nated anterior,  lateral,  or  posterior. 

The  formation  of  flaps  may  be  effected  by  incisions  from 
without  inward  (Langenbeek),  or  the  reverse  by  cutting 
from  the  base  toward  the  periphery  (transfixion),  or, 
finally,  by  a  combination  of  the  circular  incision  with 
two  longitudinal  incisions  at  npjwsite  points  of  the  cir- 
cumference, the  base  being  enucleated  from  the  periofr- 
teuDi  through  the  lateral  incisions,  so  that  the  structures 
of  the  flap  retain  their  connection  with  the  periosteum 
(Bruns). 

In  making  incisions  from  without  inward  the  shape  of 
the  flap  is  outlined  with  the  knife,  and  the  skin  and  fascia 
in  this  distribution  are  divided  down  to  tiie  muscular 
layer,  when  the  flap  i-etracts  somewhat.  Fnjm  the  line 
ot  retraction  the  muscular  layer  is  divided  with  long 
strokes  of  the  knife  down  to  the  bone,  when  the  whole 
flap  can  be  turned  back.  When  a  tegumentary  flap  is  to 
be  formed,  the  skin,  after  the  outline  of  the  flap  has  been 
made  with  the  knife,  is  grasped  with  a, pair  of  t«jothed 
forceps  or  a  tenaculum,  and  raised,  being  progressively 
dissected  from  the  subjacent  stnictures. 

In  making  flaps  by  transfixion  smoother  wound-sur- 
faces can  be  obtained.  One  of  two  modes  of  procedure 
may  be  followed.  The  flap  may  be  formed  by  direct 
tninsflxion,  the  knife  being  thrust  transversely  through 
the  muscles  close  to  the  bone  and  cutting  toward  the  skin. 
In  the  other  mode  of  procedure  the  operator  outlines  the 
shape  of  tlie  flap  with  the  knife,  at  the  same  time  dividing 
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the  faacia,  so  that  the  flap  retracts  somewhat.  The  knife 
ia  now  introduced  at  the  base  of  the  flap  in  the  manner 
already  described,  and  is  carried  thmiieh  the  muscles  to 
the  end  of  the  flap,  where  it  makeu  its  exit.  By  thia 
means  is  attained  tne  most  advantageous  distribution  of 
the  muHclcs  in  the  flap,  which  at  its  periphery'  will  consist 
only  of  akin  and  fat  (Figs.  63and  64). 

When  two  flaps  have  been  forined  in  one  of  the  waya 
deacribed,  they  are  folded  over  and  the  muscular  tissues 
yet  attaclied  to  the  bone  are  divided  by  a  circular  incision. 
In  amputations  of  the  leg  or  of  the  forearm  tlie  muscu- 
lar tissue  in  tiie  interosseous  space  shouhl  be  divided 
according  to  establislied  rules  before  the  boues  are  sawed 
tlirough. 

In  the  formation  of  flaps  according  fo  the  method  of 
Bj-une  (Fig.  6.5)  the  soft  parts  are  divided  down  to  the 
bone  by  a  circular  incision.  Then  Uvo  longitudinal  in- 
cisions are  made  at  opjMJsite  points  of  the  circumference 
of  the  circular  incision,  likewise  extending  down  to  the 
bones.  Througii  these,  witli  the  aid  of  a  raspatory,  the 
bone  is  freed  of  its  periostenm,  so  that  the  entire  structure 
of  the  flap,  from  the  skin  to  the  periosteuni,  retains  ita 
natural  connections.  Such  flaps  help  to  give  the  stump  a 
good  shape.  They  are  unattended  by  secondary  atrophy 
of  the  bone  of  the  stump,  as  well  as  of  the  tissues  of  the 
flap,  and  this  is  of  significance  for  the  VJteftdness  of  the 
uliimp.  The  metluxf  of  Bruns  is,  therefore,  particularly 
applicable  to  amputation  of  the  leg. 

riie  oval  incision  results  when  the  circular  incision  is 
joined  at  some  point  of  its  periphery  l>y  a  longitudinal 
incision,  which,  like  the  circular  incision,  jtasses  through 
the  periosteum  down  to  the  bone.  The  apex  of  the  oval 
is  placed  cither  upon  the  extensor  aspect  of  the  joint  or 
uptm  one  of  its  lateral  aspects.  From  it  pass  two  diverging 
incisions,  which  meet  transversely  at  an  opposite  point  of 
the  periphery  (method  of  Scoutetten).  The  form  of  the 
id  corresponds  with  that  of  a  heart,  the  apex  of  the 
being  the  most  central  portion.  The  bone  is  removed 
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at  this  level  (Fig.  G7).     Afttr  union  by  suture  the  wound 
is  linear.     The  oval  incision  ia  tmjiloved  especially  i 
enucleation  of  fingers  and  toes ;  less  commonly  m  enuclea- 
tion of  the  alioulder-joint  or  the  hip-joint. 

Bivision  of  the  Bone. — After  complete  division  of  the 
soft  parts  and  incision  of  the  jieriost^utu  the  latter,  in  the 
urea  of  the  iocision,  is  carefully  detached  from  the  bone 
for  a  short  distance  in  a  pro.tinml  direction  with  a  raspo- 
tor\',  in  order  that  a  sufficient  Hiirface  may  lie  e.xjKified  fcr 
the  application  of  the  saw  and  the  pcriostenm  be  not 


Fig.  87. — Ovsl  incision  fur  amputation  of  the  ind«-finRer  at  the  meta- 
carjKiiilial&ugeal  Sirticululion. 

crushed  or  in  part  torn  from  its  attachments,  and  primary 
union  be  thereby  pre ventecl.  In  sawing  through  tne  bone 
care  □houUl  be  taken  that  the  division  is  effected  as  far 
from  the  periphery  as  possible  ;  lliat  the  sawed  surface  is 
at  right  angles  t^>  the  longitudinal  axis  of  the  bone ;  and 
that  the  soft  parts  are  protected  from  all  injury.  The 
muscles  are  drawn  with  tenacula  out  of  reach  of  the  saw, 
or  the  wtunip  is  wrappetl  in  suitable  retractflrs  and  thua 
protected. 


AMPUTATlOys  AND  EyUCLEATlOXS. 

In  applying  the  saw  the  nail  of  the  tliumb  of  the 
JH  plao 


I 

^^^Uiaiid  itt  placed  verticnlly  upon  the  donuded  bone  (Fig. 
^^^B2),  and  the  support  thus  anorded  is  ust.'d  as  a  guide  for 
^^^^me  blade  of  the  eaw.     At  Hrst  the  saw  is  manipulated 
^^Pnritlioiit  preeeure.     Only  af^er  a  groove  has  been  formed 
^^^in  the  b<}ne  may  the  sawing  be  proceeded  with  more 
rapidly,  with  the  application  of  a  certain  degree  of  nrees- 
urc.     An  assistant,  stationed  at  the  periphery,  holds  the 
extremity  in  a  position  of  extension  and  aims  to  keep  the 
sawed  surfaces  apart  in  order  that  the  blade  of  the  instru- 
ment shall  not  become  impacted.    The  irregular  edges  of 
the  divided  bone  are  trimmwf  by  means  of  bone-forceps, 
and  small  projections  are  cut  off. 


Oare  of  the  Wotmd. — After  removal  of  the  amputated 
jj  been  effected,  attention  is  directed  to  the  ]xTmancnt 
trol  of  heniorrhnrfe.  The  main  arterial  and  venous 
inks,  recognizable  by  tbeir  position,  are  isolated  in  the 
mp  with  the  aid  of  two  pairs  <)f  dissecting-forceps, 
mped  in  eliding-forceps,  and  ligat«d.  In  aduitlon  to 
:  main  arterial  brancnes  all  vessels  that  can  be  seen 
ining  in  the  connective-tissue  interstices  of  the  muscles 
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hiiried  eiiturea,  or  ctaplation  of  lai^  areas  of  wotiiKi-Hiir- 
face  is  effected  l>y  means  of  f:piiize-pii<l  sutures,  while  the 
skin  is  closed  hy  fliiperfioial  intemiptt'd  sutures,  or  by  b 
continuous  suture  (Figs.  68  and  69).  I 

If  it  has  been  possible  to  effect  the  amputation  nnder 

complete  Bse|itie  conditions,  tlie  woimd    may    be    closed 

entirely  by  sntnre ;  otherwise  drains  should  be  brought  to   i 

'  By  the  Qjiplicaliun  itl  miniie  pads  wraiig  oat  in  hot  water.— El>. 


I 


AMrUTATlOSS  AND  ENUCLEATIONS. 


the  surface  out  of  the  depth  of  the  wouiid,  A  ]ike  pur- 
pose may  Iw  aubscrved  by  the  introduction  of  Btrips  of 
eterile  or  autiyeptic  gauze  or  wicks. 

Id  the  ^jcrfomiance  of  exartictilatioii  the  eume  general 
principles  may  be  observed  as  In  the  piTfornianee  1 1"  am- 
putation. The  ojwrator  stands  at  the  jwriphery  of  the  ex- 
tremity, holding  the  part  to  be  removed  in  the  left  hand, 
while  the  exartie illation  is  effected  with  the  right.  In  the 
majority  of  cases  the  joint  is  opened  from  its  extensor 
aspect.  Flap- incision  a  and  oval  incisions  are  generally 
employed;  less  commonly  circular  incisions,  with  the 
formation  of  a  cuff.  The  flaps  are  so  formed  that  tlieir 
base  corresponds  with  tiie  plane  of  the  joint  at  which  the 
separation  is  to  be  made.  As  a  rule,  flaps  of  unequal  size 
are  made.  Upon  that  side  of  the  joint  on  which  the  caii- 
sule  is  first  opened  the  Hap  may  be  made  by  transfixion 
or  by  dissection  from  without  inward.  When  the  exar- 
tieulation  is  completed  the  sofl  {tarts  U|K>n  the  opposite 
side  of  the  joint  are  divided  from  \vithin  outward.  To 
this  end  the  operator  draws  upon  the  extremity,  grasped 
with  the  left  hand  and  already  freed  at  the  articulation, 
in  such  a  way  that  the  bridge  of  skin  still  uniting  the 
part  witli  its  central  attachment  is  made  perfectly  smooth 
and  free  from  folds.  The  knife  is  intnxlnced  into  the 
wound,  and  divides  the  tense  bridge  of  skin  transvereely. 
In  cutting  outward,  care  should  be  taken  that  the  muscles 
and  the  skin,  somewhat  further  toward  the  periphery,  are 
first  divided.  The  methods  of  performing  ex  articulation 
arc  in  part  so  carried  out  that  with  the  last  incision  of  the 
knife,  which  passes  frijm  the  wound  and  forms  the  flap, 
the  main  vessels  are  severed.  During  the  process  of 
.cutting  outward  the  arterj-  may  lie  clo.sed  by  pressure 
with  the  finger  in  the  wound.  A  method  of  exarticula- 
tion  (Esmareb)  often  employed  with  large  joints  consists 
in  circular  division  of  the  soft  parts  in  the  upper  third  of 
the  extremity  down  to  the  bone  after  application  of  the 
K^march  Iwndage.  The  bone  also  is  divided  at  the  level 
moi  the  incision  through  the  muscles.     After  ligation  of 
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the  vessels  the  constricting  band  is  removed.  A  longi- 
tudiiiul  uiinsiaii  is  made  tijroiigh  the  soft  parts  down  to 
the  bune,  from  the  joiut  to  the  primary  wiiuud,  in  such  a 
way  that  large  vesst'ls  and  nerves  are  not  divided.  With 
the  wound  thus  niaile  hehl  o|H.'n  iiy  means  of  hooks,  the 
Joint  is  opened  and  the  remainder  of  the  bone  removed 
witli  the  utmost  care.  This  combination  of  circular  and 
longitudinal  incisions  constitutes  a  variety  known  as  the 
racket- incision. 

Amputations  and  Bxarticulations  in  the  I^ower 
Extremity.— Eiarticulati on  of  the  Toes  in  the  Inter- 
phalangeal  or  Metatarsophalangeal  Joints. — Dor»a(  Ojm'h- 
iiiff  of  the  Joiut,  tritU  (he  FoniuUioii  of  a  Plunlar  Tegu,- 
mattartf  Flap  by  Incision  Ji-oiit  wilJiiii  Outward. — The 
operator  grasps  with  the  index-finger  and  the  thumb  of 
the  led  hand  the  toe,  flexed  at  the  joiut  of  sepiration,  and 
the  joint  is  opened  by  a  transverse  incision  upon  the  ex- 
tousor  aspect,  somewhat  toward  the  distal  aspect  of  the 
highest  prominence  of  the  joint.  Then  the  latiT^l  liga- 
ments are  completely  severed  until  the  joint  is  fully 
opened.  Next  a  flap  is  formeil  from  the  plantar  tissues 
bv  an  incision  from  the  wound  outward.  The  length  of 
the  flap  will  be  governed  by  the  transverse  extent  of  the 
exposed  bone. 

A  large  dorsal  and  a  thort  plnniarirgumeiilaTy  flap  may- 
also  be  employed  advantageout^ly  in  the  removal  of  toes ; 
as  well  as  two  (aitrral  flaps  of  equal  mze  ;  or  a  tingle  lateral 
tapimimtan/Jlap.  In  all  cases  the  flaiw  are  carefully  out- 
lined with  tlie  knife,  separated  from  the  subjacent  struct- 
ures, and  the  joint  opened  transversely  from  the  extensor  , 
aspect.  The  flaps  should  always  he  so  situated  that  their  ' 
base  corresponds  with  the  joint-line  at  which  the  removal 
is  to  be  effected. 

In  making  an  oval  incision  the  knife  is  applied  upon 
the  dorsal  aspect  somewhat  behind  the  lino  ot  the  joint. 
The  incision  then  runs  parallel  with  the  longitiidiual 
axis  of  the  digit  in  the  middle  line  until  it  has  passed  the 
joint,  on  the  distill  wide  of  which  it  deviiitcs  toward  (' 
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right,  in  order  to  nm  transversely  upon  llie  fifsor  aspect. 
From  here  it  is  coutiiuied  around  the  bone  until  It  reucliea 
the  dorsal  aspect  again,  where  it  is  completed  by  being 
carried  to  its  point  of  origin.  Tlie  joint  is  exposed  upon 
its  dorsal  asi>ect  by  dissecting  the  two  sides  of  the  oval, 
and  ia  opened  transversely,  wlien  removal  may  be  effected 
sSteT  division  of  the  plantar  tendons. 

Amputation  of  a  Toe  through  tlie  Metatarsal  Hone. — An 
oval  incision  is  made,  its  apex  corresponding  with  the 
point  at  which  the  mctatarsul  bone  is  to  m  sawed  through. 
The  Incision  posses  longitudinally  over  the  metatarsus 
beyond  the  mctutarsopbalangeal  joint.  It  then  passes 
around  Ui  the  flexor  aspect  and  back  again  on  the  opposite 
side,  Ut  return  to  its  point  of  origin.  The  metatarsus  is 
dissected  free  in  the  course  of  the  longitudinal  incision, 
and  it  ia  divided  with  the  phalangeal  saw  or  the  chain- 
saw.  The  distal  extremity  is  grasped  and  enucleated, 
and  if  this  procedure  has  been  carried  out  to  the  trans- 
verse incision  in  the  flexor  fold  of  the  metatarsophalan- 
geal joint,  the  separation  will  have  been  completed. 

Amputation  (if  /ill  l/ie  Toea  throiif/h  the  Metatarsus. — 
A  large  semicircular  plantar  and  a  short  dorsal  cutaneous 
flap  are  made.  The  operator  stands  at  the  periphery  of 
the  extremity,  with  the  foot  held  in  maximum  dorsal 
flexion,  and  a  plantar  flap  is  cut  and  separatcil  from  the 
metatarsal  bones.  The  dorsal  tegumentary  flap  is  then 
outlined  and  likewise  dissecteil  free.  The  metatarsal 
bones  are  surrounded  totally  by  a  circular  incision,  the 
muscles  in  the  intero>«jeous  spaces  divided,  the  periosteum 
of  each  boue  individually  pushed  back  at  the  place  at 
which  it  is  to  be  sawed  through,  and  the  saw  finally 
applied  from  the  dorsum  of  the  foot  to  all  the  bones 
simultaneously  (Fig.  70). 

The  plantar  flap  may  also  be  formed  by  cutting  out- 
ward from  the  wound  after  the  bones  have  been  sawed 
through.  The  dorsalis  pedis  artery  and  the  digital  art«- 
ies  will  require  ligation, 

EcarticulatioH  o/  tlw  Great  Tot,  togdlwr  v'dh  the  Meta- 


base  of  the  toe,  and  thus  agaiti  reachoB  the  dorsal  aspect  of 
the  toe,  joining  the  ongrnal  longitudinal  incieion.  The 
incision  atali  pointa  is  made  do>vu  to  thebone.  Hooksare 
introduced  on  eitbtr  side  of  the  longitudinal  incisioD,  and 
the  muscles  are  separat*.tl  from  the  metatarsus.  White 
the  toe  18  raised  the  metatarsal  bone  can  also  be  freed  from 
the  mnsclcs  upon  its  under  snr&ce,  when  the  joint  between 
the  internal  cuneiform  bone  and  the  base  of  the  metatarsus 
can  be  opened  on  its  dorsal  aspect.  Linear  closure  of  the  , 
wound  is  finally  etfected. 

Exarticuiation  of  the  LMe  Toe,  togdher  with  the  MHa-  i 
tarsal  Bone. — A  lateral  flap  is  formed  according  to  tbe  ] 
method  of  Walther.     The  operator  grasps  the  abducted  \ 
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little  toe  and  Applies  the  blaile  of  the  kuite  vcrtiwjliy  iti 
the  interdigital  foH  between  this  and  the  adjacent  toe, 
when  fhe  soft  parts  of  the  interspace  are  djvide<l,  by  saw- 
ing movements  of  tiie  knife  held  close  to  the  metatarsal 
bone  of  the  little  toe,  to  the  tarsus.  From  this  point,  with 
alHluctioa  of  the  toe  and  the  metatarsus,  entrance  is  gained 
into  the  joint  between  the  fiflh  metatarsus  and  the  cuboid 
bone,  when  the  toe  is  bent  outward  at  the  joint  at  a  right 
angle  or  more.  Tiio  operator  incises  the  tissues  around 
the  tuberosity  of  the  metatarsal  bone  close  to  the  bone, 
and  with  sawing-movements  detaclies  the  soft  parts  from 
the  outer  side  nf  the  metatarsal  bone  until  a  flap  has  been 
secured  of  sufficient  extent  to  cover  the  wound  made. 
The  flap  IB  cut  transversely  from  the  wound  outward. 

The  little  toe  may  also  be  exarticulated  at  the  tarso- 
metatarsal joint  by  means  of  an  oval  inclnion,  the  apex  of 
which  is  made  upon  tlie  dorsum  of  the  foot,  as  in  removal 
of  the  great  toe.  The  apex  of  the  oval,  as  well  as  the 
longitudinal  incision,  may  also  be  placed  ad\'antageously 
upJii  the  hit'T.d  bonier  of  the  fool. 

Removal  of  the  Foot  at  the  Tarsometatarsal  Joint.  Lis- 
franc's  Operation. — It  is  iniiKirtaiit  to  determine  the  witna- 
tion  of  the  endss  of  the  line  of  the  tarsometatarsal  joints 
upon  the  surface  of  the  inner  and  outer  borders  of  the 
foot.  The  outer  estn^mity  corrcaponds  with  a  point  just 
behind  the  readily  palpable  tuberosity  of  the  fifth  meta- 
tarsal bone,  while  the  inner  extremity  is  about  two  fingers' 
breadth  in  advance  of  the  prominent  tuberosity  of  the 
scaphoid  bone.  The  tine  of  the  tarsometatarsal  joints  is 
not  a  directly  transverse  line  between  the  two  points 
nnraed,  but  It  pursues  a  complex  course.  From  the  fifth 
metatarsal  bone  it  passes  forward  at  an  angle  of  45° ; 
then  it  passes  inwani  along  the  liaso  of  the  fourth  meta- 
;terBal  bone.     The  next  joint,  between  the  external  cunei- 

■m  and  the  haao  of  the  metat^irsal  bone  of  the  middle 

^  is  directly  trausverec,  but  projects  somewhat  forward. 
The  artieulation  between  the  metatarsal  Iwne  of  the 
Bccond  toe  and  the  midfUe  cuneiform  bone  is  also  (xkoa- 
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Cb,  Cuboid  boup ;   E.  U,  K.  i 


iiitttlaisiu  of  the 


verse,  somewhat  behind  that  of  the  third  metatarsal  bone 
and  in  the  line  of  that  between  the  fourth  metatarsal 
and  the  cuboid  bone.  The  intvmal  cuneiform  Lone  pro- 
jects forward  (Plat*  8,  Fig.  71). 
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Fio.  71.— Coune  of  Lisfranc'ii  artlcntar  lfi>e  (afl«r  vnn  Wnlsem):  Ctt, 
caboid  bone;  A'l,  £■.  Si,  t<xt«riia1,  luiddlo.  and  internal  ciinHrortn  bones. 
/,  II.  III.  IV.  V.  articulitr  snrrucea  of  Che  corresponding  metatarsal  bones. 
/,  motatarsMl  bone  of  the  great  too. 

Bteps  of  the  Operation. — The  principle  of  the  operation 
consists  in  dorsal  opening  of  the  joint  and  the  formation 
of  a  niuBcuiotegumentary  flap  from  the  solo  by  an  incision 
from  within  the  wound  ontwanl.  The  ojierator  stands  at 
the  periphery  of  the  foot  to  be  amputated,  whieh  he  gmsps 
from  the  sole,  and  with  thumb  and  middle  finger  he  marks 
the  extremities  of  Lisfninc's  articidar  line.  Then  an  in- 
ci.sion  through  skin  and  fascia  is  made  on  either  margin 
of  the  foot  down  to  the  muscles  between  these  two  points 
— a  thumb's  breadth  in  advance  of  the  soaplioid  tuberosity 
on  the  inner  side  and  just  behiud  the  tuberosity  of  the 
fifth  metatarsal  bone  on  the  outer  side — and  carried  for- 
ward beyond  the  heads  of  the  metatarsal  bones.  A  hori- 
mntal  incision  convex  anteriorly  is  carrieii  over  the  dor- 
sum of  the  foot  and  unites  the  jwsterior  extremities  of  the 
lateral  incisions.  After  division  of  the  skin  and  the  sub- 
cutaneous connective  tissue  the  dorsal  flap  is  somewhat 
retracted.  At  the  point  of  retraction  the  tendons  and 
muscles  of  the  dorsum  of  the  foot  an-  dividwl  accurately 
in  the  direction  of  the  cutaneous  incision.  There  are  thus 
exposed  upon  the  <]ursum  of  the  foot  the  bones  and  the 
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^mente  of  the  joints  throiigliont  a  Hinall  extent.  Tlir 
..Sicate  dorsal  capwiilesoi' the  joints  lire  now  nlit  open,  with 

rU>e  foot  heUI  in  slight  plantar  flexion.  The  owning  of 
the  joints  is  always  hegun  at  the  external  bonier,  at  the 
articnlation  hittwecn  the  fifth  metatarsal  bone  and  the 
lateral  facet  of  the  cuboid  Iwne,  as  this  can  always  be 

'  readily  found  if  the  knife  is  introduced  behind  the  promi- 
nence of  the  fifth  metatarsal  bono,  and  the  incision  is 
directed  obliquely  forward  and  inward.  According  to 
Bei^raann,  this  joint  coincides  with  the  direction  of  a  line 

,  passing  from  tiie  tnberosity  of  the  fiflh  metatarsal  bone  to 
the  hfflid  of  the  first  metatarsal  bone.  After  this  first 
joint  has  been  opened,  the  course  of  the  remainder  of  the 
nomplcx  articniar  line  can  be  made  out  from  the  land- 
marks mentione<l.  The  oiterator  therefore  directs  his 
knife  more  towani  the  middle  line  of  the  foot  and  opens 
the  almost  transverse  joint  between  the  ciiI)oid  Imne  and 
the  fourth  metatarsal. 

The  next  also  transverse  joint  is  situated  somewhat 
further  forward.  The  transverse  line  of  the  joint  between 
the  second  metatarsal  bone  and  the  middle  cuneiform  bone 
is  readily  found,  corresponding  with  a  prolongation  inward 
of  the  articular  line  of  the  fourth  metatarsal  bone  (Fig.  71), 
The  joint  between  the  first  metatareal  bone  and  the  in- 
ternal cuneiform  bone  also  is  situated  further  forward. 
The  articular  surfaces  must  be  exposed  by  short  incisions 
directed  against  the  bone.  The  longitudinal  articular 
surfaces  are  likewise  exixjsed,  and  wHth  increasing  plantar 
flexion  of  the  foot  the  short  ligaments  that  unite  the 
bones  in  the  depth,  as  well  as  the  ligaments  of  the  sole, 
in  so  far  as  these  fall  within  the  range  of  the  incision, 
are  diviiled,  until  the  whole  series  of  joints  is  opened 
to  a  maximum  degree.  It  is  now  still  necessary  to  form 
3  plantar  flap.  This  must  be  so  constituted  as  to  include 
at  its  base  the  soft  parts  of  the  entire  sole.  The  substance 
of  the  flap  gradually  diminishes  in  amount  toward  its 
periphery,  so  that  at  its  extremity  it  consists  only  of  skin 
and  subcutaneous  connective  and  fatty  tissue,  and  it  is 


T  flap  by  iDcisioii  bom  within  autwk: 


Flo.  73. — Stump  left  by  Liafracc's  operation. 


J 


I 


AMPUTATIONS  AND  ENUCLEATIONS. 


103 


IhuB  readily  united  with  the  delicato  fikin  of  the  dorsum 
of  the  foot.  With  a  lung  knife  an  iiit-isiou  is  made  hori- 
contally  through  the  sole  around  tlie  scsanioid  bones  at 
the  head  of  the  metatarsal  Imne  of  the  great  tea  the  knife 
being  brought  out  of  the  wound  transversely  beyond  the 
heads  of  the  metatarsal  bones  (Figs.  72,  73,  74).  The 
dorsalis  pedis  and  tlie  internal  plantar  artery  are  to  be 
ligatcd  in  the  Httimp, 

The  stump  lefl  by  Lisfrane's  operation  yielda  good 
functiooal  results.  The  Hap  is  firm  and  well  padded,  and 
the  cicatrix  is  situated  upon  the  dorsal  asjioct,  (piite  out  of 
the  area  of  the  walking-surface.     The  extensors  of  the 

L 

^^"    as  antagonists   of   the   triceiis,  are  maintained  in   their 
attachment", 

Intertarsal  Amputation. — The  joint  between  the  anterior 
surJace  of  the  scaphoid  Ixme  and  the  three  cuneiform 
bones  is  opened,  and  the  cuboid  l«)ne  is  sawed  through 
transversely  in  tiie  lateral  prolongation  of  the  joint  nametl. 
The  cutaneous  iucisions  are  the  sumc  as  in  Lisfranc's 
operation.  The  joint  in  front  of  the  scaphoid  l>one,  recog- 
nizable by  its  articular  surface  with  three  facets,  is  opcuca 
from  the  dorsum  of  the  foot  and  made  t«  gape  widely. 

The  periosteum  upon  the  dorsal  surface  of  tlie  cuboid 

.  bone   is  incised    transversely,  and   the   bone  is  divided 


^ 


Pio.  7*.— Form  h 
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lipiampnts  of  the  joints  throughout  a  small  extent.  The 
delicate  dorsal  capsules  of  the  joints  are  now  slit  open,  with 
the  foot  helil  in  alight  plantar  flexion.  The  opening  of 
the  joints  is  always  begnn  at  the  external  border,  at  the 
,      articulation  between  the  fiftli  metatarsal  bone  and   the 

tlatenii  facet  of  the  euboi<l  bone,  as  this  can  always  be 
,  readily  found  if  the  knife  is  introduced  behind  the  promi- 
nence of  tile  fifth  metatarsal  bone,  and  the  incision  is 
^directed  oblimiely  forward  and  inward.  According  to 
I  Ber^rmaun,  this  joint  coineides  with  the  direction  of  a  line 
IpEiHsing  from  the  tuberosity  of  the  fifth  metatarsal  bone  to 
"the  head  of  the  first  metatarsal  bone.  After  this  first 
joint  has  been  opened,  the  course  of  the  remainder  of  the 
complex  articular  line  can  be  made  out  from  the  land- 
marks mentioned.  The  ooerator  therefore  directs  his 
knife  more  toward  the  middle  line  of  the  fixit  and  oj>ens 
the  almost  transverse  joint  between  the  cuboid  bone  and 
the  fourth  metatareal. 

The  next  also  transverse  joint  is  situated  somewhat 
further  forward.  The  transverse  line  of  the  joint  between 
the  second  metatarsal  bone  and  the  middle  cuneiform  bone 
is  readily  found,  corresponding  with  a  prolongation  inward 
of  the  articular  line  of  the  fourth  metatarsal  bone  {Fig.  71). 
The  joint  between  the  first  metatarsal  bone  and  the  in- 
'  temal  cuneiibrm  bone  also  is  situated  ftirther  forward. 
The  articular  surfaces  must  be  exposed  by  short  incisions 
^  directed  against  the  bone.  The  longitudinal  articular 
snr&ces  are  likewise  exposed,  and  with  increasing  plantar 
flexion  of  the  foot  the  short  ligaments  that  unite  the 
bones  in  the  depth,  as  well  as  the  ligaments  of  the  sole, 
in  so  far  as  these  fall  within  the  range  of  the  iocision, 
are  divided,  until  the  whole  series  of  joints  ie  opened 
to  a  maximum  degree.  It  is  now  still  nece«!aiy  to  form 
a  plantar  flap.  This  must  be  bo  constituted  as  to  include 
at  its  liaae  the  soft  partsof  the  entire  sole.  The  substance 
of  the  flap  gradually  diminishes  in  amount  toward  its 
periphery,  so  that  at  its  extremity  it  consists  only  of  skin 
and  sub(rutancous  connective  and  fatty  tissue,  and  it  is 
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Idirected  toward  the  miildlc  of  the  small  toe,  ami  the 
L  tensely  stretched  ligniiicnt  'm  divided  with  ii  slight  degive 
t  of  pressure.  The  titot  is  ttexed  iu  the  line  of  the  uuen 
joint ;  the  ligaments  of  the  sole  of  the  foot  are  divide<t  iu 
L  Uie  line  of  the  incisiou,  and  the  plantar  flap  is  made  from 
y  the  sole  as  in  Lisfrane's  operation,  though  correspondingly 
f  Bmaller,  a  finger's  breadth  behind  the  head  of  the  mcta- 
}  tarsal  hone.  In  the  stnmp  the  dorsalls  pedis  and  the 
"internal  and  external  plantar  arteries  will  require  liga- 
tion. 

If  the  directions  given  be  not  striotly  followetl,  it  ia 
possible    that  instead  of  entering  the   line  of  Chopart 


FiO,  75.— Subostrftijttloii 


the  operator  may  enter  that  between  the  anterior  surface 

.  of  the  scaphoid  and   th^  three   cnneiform   bones.     The 

tention  of  the  scaphoid  bone  would  scarcely  be  a  dis 

jitBge,  inasmuch   as  the   posterior   tibial   muscle   i 

ihed  to  it.     Jobert  has  recommended  this  method  of 

sphoid  enucleation  as  a  regular  procedure. 

The  stump  left  by  C'hoiiart's  exarticulation  has  a 
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deticy  to  fis  itself  in  a  jxisition  of  club-foot.  This  defect, 
it  is  tlioiiglit,  can  be  overcome  by  certain  mod  ifi  cat  ions, 
such  m  Jobert's  prencaphoid  exarticidation,  as  well  as  in- 
tertarsul  amputation,  inasmuch  as  the  attachment  of  the 
tibialis  posticus  muscle  to  the  scaphoid  bone  is  preserved, 


^  Pig.  77.— Stump  followlug  Uulitaigne'i)  Bubaittragsloid  exaiticulntion. 

lad  in  consequence  of  which  a  force  favorable  to  dorsal 
flexion  is  retained. 

Bnbastragaloid    Enncleation  of  the  Foot  (Textor,   Oiin. 
ther,  Malgaigne). — -If  after  euiicleation  of  the  foot  at  Cho- 
,   part's  joint  tlie  calcancuni  is  additionally  removed,  tlic  ua- 
alua  alone  of  the  tarsus  is  left  iu  connection  with  the 
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ia  known  H 
practised  ^ 
]. T„         ■ 


leg.  This  form  of  eimcleatioti  of  the  foot,  which  i 
as  Kuhantriignliiid  exaiiiciilatiuii  of  ihe  fool,  was  practised 
and  introduced  by  Malgaigne  aa  a  regular  procedure.  In 
the  original  operation  the  incisions  were  like  those  in 
Syme'a  operation  (p.  118),  althongii  the  dorsal  tegnmen- 
tary  flap  extended  neyond  Chopart's  joint.  The  fiwt  was 
removed  at  this  joint,  and  then  the  os  calcis  was  extir- 
pated. The  best  incision  for  mtbatdragnloiil  entidtation  is 
that  of  Gfmthcr,  who  employs  an  internal  flap  extending 
to  the  sole  to  cover  the  wound. 

The  incision  (Fig.  75)  begins  over  tho  tuberosity  of  the 
OS  calcis  in  the  middle  line  of  the  heel,  passi's  thence  in 
an  arched  direction  lielow  the  external  malleolus,  and 
turns  at  the  level  of  Chopart's  joint  toward  the  median 
line,  to  continue  transversely  across  the  dorsum  of  the 
foot  to  its  inner  border,  whence  it  courses  over  the 
sole  of  the  foot  tn  the  middle  line.  From  this  point 
the  incision  is  continued  backward  at  an  acute  angle, 
through  the  sltin  of  the  sole,  to  reach  the  point  of  origin 
over  the  tuberosity  of  the  oa  calcis.  The  mciaioo  every- 
where reaches  down  to  the  bone. 

The  articulation  between  the  bead  of  the  astragalus 
and  the  scaphoid  bone  is  first  opened,  and  then  the  con- 
nections between  the  astragalus  and  the  os  calcis  are 
divided  in  the  tarsal  sinus.  If  the  under  surface  of  the 
astragalus  is  thus  freed,  the  flap  outlined  is  seiiarated 
close  to  the  bone  from  tbe  inner  surface  of  the  os  calcis, 
while  the  foot  is  rotated  outward  upi>n  its  longitudinal 
axis  (Fig.  76).  In  opening  the  joint  between  the  head  of 
the  astragalus  and  the  concavity  of  the  scaphoid  bone  the 
calcaneocuboid  articulation  should  not  he  include<l  within 
the  range  of  the  incision.  The  articulation  between  the 
trochlear  surfece  of  the  astragalus  and  the  bones  of  the 
leg  should  also  be  protccteil. 

Amputation  of  tlie  Lag. — The  removal  of  the  leg  may 
he  undertaken  at  any  desired  level.  It  was  formerly  the 
custom  to  amputate  the  leg  under  all  cirrumslanees  in  its 
upper  third,  five  fingers'  breadth  below  the  knee-joint,  at 
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Ipe  site  of  election.  Tliia  mtthod  had  for  its  olijwt  tlie 
use  of  a  wanlen  leg,  iii»oii  wliieh  tlie  flexed  knee  wiis 
njmfbrtably  received  after  tlie  woimd  had  heale<l.  At 
present,  however,  the  principle  in  followed  to  be  as  con- 
servative as  possible  in  amputations  of  the  leg,  and  to 
effect  removal  with  tiie  greatest  earc  for  the  hpiiltliv  por- 
"  tion  of  the  estreniitv.  For  this  reason  amputations  are 
no  longer  perJbrniod  at  the  site  of  election,  but  at  the  site 
of  neceariity. 

If  tiiG  amputation-t^tump  is  to  serve  as  a  basis  of  sup- 
port, it  must  be  provided  with  a  large  walking  Burfare  and 
be  able  to  carry  the  weiglit  of  the  body  withont  pain. 
Following  the  methods  of  amputation  commonly  applied 
to  other  members,  with  the  formation  of  a.  cuff  or  of  flaps 
from  the  sol^  parts,  evidences  of  atrophy  of  the  stuuip 
appear  in  the  course-  of  time,  which,  by  riason  of  the  re- 
sulting change  in  conformation,  jeopardize  its  auppnrthig 
power.  Such  a  stump  is,  further,  always  more  or  less 
tender  on  pressnre.  These  manifestations  are  not  observed 
in  stnm)^)s  in  which  a  segment  of  bone  is  brought  in  coap- 
tation for  union  with  the  sawed  surface,  and  in  this  way 
closure  of  the  medullary  cavity  of  the  arapntated  bone  is 
effected  in  the  so-called  onti-oplasfic  niethoda  of  amputation. 
Stumps  yielded  by  Pirriiniff's  mdhotl  of  amputation  of  thf 
U)/  (p,  120)  exhiliU  no  alteration,  even  after  the  lapse  of 
years,  and  retain  wholly  their  supi^wrtinp  power.  Bier 
has  solved  Bnccessfully  the  problem  of  securiufr  stumps  of 
equally  permanent  supporting  power  in  the  diaphysis  of 
the  leg.  Originally,  after  the  stump  lefl  by  amputation 
of  the  leg  had  healed,  a  wedge  of  bone  was  excised  in 
snch  a  way  that  the  extremity  of  the  stump,  when  flexed 
at  a  right  angle,  formetl  a  sort  of  foot,  which  furnished 
the  patient  an  adequate  base  of  support.  The  walking 
e  was  thus  eonstitntcd  by  the  posterior  aspect  of  the 
f  the  leg  in  their  natural  connection  with  the  over- 
iit  parts.  Further  observation  disclosed  the  note- 
ifayfact  that  the  BUp|)orHng|x)werof  astump  depends 
Ively  upou  the  nutrition  of  the  sawed  surface  of  tlie 
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bone.  The  closure  of  tiie  latter  by  a  poriostcal-OBseotis 
1  is  of  distinct  sigtiiftcance.  Of  less  importauce  are  the 
extent  "of  the  walking-surface,  the  situation  of  the  cica- 
trix, as  well  as  the  reqiiiremeut  that  the  soft  parts  serving 
as  the  walking-surface  should  be  retained  in  their  nat- 
ural connection  with  the  boue.  Bier  has  abandoned  his 
original  method  and  has  described  a  method  of  osteo- 
plastic amputation  of  tlie  leg  that  can  be  performed  in 
one  stage. 

Subperiosteal  ampataiion  of  tJie  Irg  by  the  nivfhod  of 
Bruns  (p.  117)  also  yields  good  results  with  regard  to  the 
supporting  power  of  the  stump. 

Tiie  folloiving  methods  for  amputation  of  the  leg  are 
employed : 

A  circular  incision  in  two  steps,  wUh  tlie  formation  of  a 
cuff. 

Two  IcUeral  muscaloctUaneoiu  flaps  of  equal  or  unequal 

An  anterior  cuianeoua-periostfal  flap  and  a  poitferior 
short,  musculocutaneous  flap  from  the  calf  (Heine). 

An  anterior  inner,  eutaneous-periosteal-oiiaeous  flap  (Bier, 
Eiselsbeig). 

An  anterior  and  a  postei-ior  miisculocutaneojui-periosteat 
flap  of  equal  length  (Bruns). 

In  the  performance  of  supramalleolar  amputation  one 
of  the  following  methods  may  be  employed  : 

A  flap  from  Hie  akin  of  tlie  heel  (Syme). 

A  cutaneous-penodenl-osseous  flap  from,  tlie  heel  (Piro- 
goff). 

Ampntation  of  tho  Leg  with  a  Circular  Inciaion  in  Two 
Steps. — AfUyr  a  circular  ineision  has  been  made  through 
the  skin,  an  assistant  rotates  the  leg  toward  the  operator, 
who  begins  the  dissection  of  the  cuff"  at  a  point  most  re- 
mote from  himself,  and,  progressing  toward  himself,  he 
dissects  the  entire  circumference  of  the  part.  When  the 
oiiff  has  been  dissected  free  for  a  sufficient  distance  &nd 
folded  back,  and  the  line  of  reflection  occupies  a  single 
plane,  the  layer  of  muscles  is  divided.      The  inciaion 
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r'h  the  muscles  of  the  calf  is  made  in  three  steps. 
y,  the  miiBflos  upon  either  side  of  the  iuterosBeoiis 
Ligament  are  divided.  This  complex  inctsioD  glioidd  be 
(Dade  exactly  in  the  same  plane,  so  that  the  vessels  are 
tBOt  divided  at  varying  levels. 

'  In  making  the  figure-of-eight  incision  the  knife  is 
placed  horizontally,  with  its  lieel  upon  the  upper  surface 
of  the  tibia,  so  that  its  pointed  extremity  is  directed 
toward  the  operator.  It  is  steadily  held  in  a  horizontal 
position  and  dran'n  from  heel  to  toe,  is  introduced  into  the 
interosseous  space  cliise  to  the  tibia  up  to  its  handle,  and 
the  soft  tissues  between  the  two  bones  are  divided.  The 
fibula  being  reached,  the  knife  ia  drawn  from  heel  to  toe 
around  this  bone  and  is  passed  horizontally  again  into  the 
interosseous  space,  with  itj^  point  directed  from  the  opera- 
tor and  it!)  blade  upward,  dividing  any  remaining  muscu- 
lar fibers  from  the  fibula  toward  the  tibia.  The  operator 
now  introduces  the  index-finger  and  thf  thumb  into  the 
wound  and  grasps  the  interosseous  ligament  to  assure 
himself  that  all  the  muscles  have  been  transversely 
divided.  Before  the  saw  is  used  the  assistant  rotates  the 
member  inward.  The  periosteum  is  detached  from  the 
bone  with  the  raspatory  at  the  line  of  division.  The  saw 
is  applied  upon  the  tibia  in  such  a  manner  that  the  fibula 
also  IS  brought  within  the  range  of  its  action.  A  groove 
is  first  carefully  sawed  in  the  tibia,  and  when  the  blade 
of  the  saw  has  thus  secured  a  good  grasp  the  fibula  also  is 
hrought  within  the  sphere  of  its  activity,  and  both  bones 
■re  divided  simultaneously  {^"n-  ^-)- 

The  stump  thus  made  (Plate  10)  shows  the  cross-section 
of  the  two  bones,  with  the  interosseous  ligament  stretched 
between  them.  Anteriorlv,  lying  upon  the  ligament,  is 
the  group  of  extensors,  while  upon  the  opiwsite  side  lie 
the  flexors.  Surrounding  the  fibula  the  peroneal  group  of 
nuBot^  is  visible.  The  powerful  mass  of  thecal f-mnsclea 
E'fiHtas  the  most  superficial  layer  upon  the  flexor  aspect. 
'""  een  this  and  the  flexors  pass  the  posterior  tibial  and 
ie«I  arteries.     laying  upon  the  anterior  aspect  of  tixa 
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—Transverse  Division  of  the  KJKht  Leg  in  its 
Middle  Tliird. 

t,  tlbU;/.  fibula;  E,  t;'°up  of  extviisurfl  (tibialis 

u  commaiiia,  cxleuBor  bullauig) ;  S,  Boleua;  G,  gostracnemiiH;    ' 
7V-1  tibialis  postiuua;  Pr.,  perouei;  Ta,,  aiitKrior  tibial  artery,  with  tb*    1 
ciirrespoiiiliDg  voiu  and  tbe  duep  peiununl   uervn;  T.   poBterior  tlbiil 
artery,  with  tbe  correB|K)ii(1ing  veius  tuid  tbe  pusterior  tibial  Dezve;  P^'t 
artery  and  vein. 

interosseous  li^ment  is  the  anterior  tibial  arteiy.  Tl 
center  of  the  field  is  occupied  by  the  tibialis  posticus  miifr 
cle,  which  is  a  usefiil  lamimark  in  looking  for  the  vessels 
In  front  of  this,  but  separatc<l  by  the  interosseous  tin 
inent,  is  the  anterior  tibial  artery,  and  closely  behind  i 
are  tlip  posterior  tibial  and  peroneal  arteries  to  the  fibul 
and  tibial  aides  rcsjiectively. 

Fl&p-ampatations  of  the  Leg. — 1 .  7Vn  Ixitcrnl  Tegument 
ary  Flaps  of  Equal  Size. — The  base  of  the  flaps  coi 
sponds  with  the  level  at  which  the  bones  are  to  be  ^ 
vided.   Anteriorly  the  mai^insof  the  flaps  meet  in  thelii 
of  the  crest  of  the  tiliia.     The  shape  of  the  flaps  is 
lined  with  the  knife  intn)duced  down  to  the  &s(ua,  wht 
tile  flaps  are  dissectetl  fntni  the  subjacent  stnicttircs 
turned  back  (Fig.  66).     The  incisions  through  the 
cIcB  are  t«  be  made  in  the  typical  manner  described  at 
right  angles  to  the  axis  of  the  extremity.     The  muscl 
of  the  calf  arc  divided  in  three  stt^pg;  tlien  those  of  the 
interosseous  space  by  the  figure-of-eight  incision;  Anally 
the  bone  is  divided  in  the  manner  described.     To  prevent 
the  projection  of  the  sliarp  anterior  cn'St  of  the  tibia  after 
division  with  the  saw  this  prominence  is  either  broken 
ofl"  with  forceps  or  sawed  off.     To  this  end  the  crest  is 
sawed  into  in  an  obliijue  direction,  from  above  downward 
and   backward,  for  some   distance,  before   the  bone  is 
removed.     When  the  tibia  is  now  divided  transversely,  e 
portion  of  the  bone  at  the  crest  falls  out  and  the  anterior 


prominence 


*  removed. 


2.  jHco  Ijnteml  Miisciilotfffiitiu'iilary  Flnpn. — The  shape  J 
of  the  flap  is  the  .■?anic  as  that  just  described.    An  incisicm  | 
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B  nuule  through  tho  tikin  and  the  fascia  down  to  the  niufr- 
lele.  After  the  skin  has  been  retraeted  the  flaps  are  formed 
r  cither  by  traiii^fixiou  or  by  inciMon  from  without  inward, 
T  When  the  flaps  are  folded  back  the  muscles  are  divided 


Ftd.  76.— IncisiODfi  for  ampatatlan  of  tbe 
leg:  It.  riroutar  iacisiou  for  HToputation  M 
the  site  of  electiou  \  b,  lateral  &ap-ii 


bv  a  lipl.re-of-*iRht  inrision  and  the  Ixiiic  w  u.wnl  through 
at  the  lovi'l  of  llu-  hasc  nl'  the  flai», 

A  timk  html  pip  is  made  «.rrcs|K,mUiiglv  longer  and 
with  a  broader  l«ie.  It  may  tc  eonrtitiilol  of  .km  on 
the  inner  .ide  of  ,l>in  and  periosteum  or  liuallj-  of  .Ijin 
aBd  mnsele.  When  the  flap  has  bee-n  diswcted,  a  ct^ular 
ineision  thrxiugh  the  sliin  is  ">»*  "I»".the  "PJ""''  !»;■ 
Sm  of  the  eii^umfcrcnce  of  the  leg,  „n,t,ng  the  extrem- 
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ties  of  the  flap,  and  after  re  traction  of  tins  the  musics  are 
divided  in  ti>o  usual  manner. 

Ampntaticni  of  the  Leg  According  to  the  Method  of  Heine. 

— Anti-rhr  Loni/  'JWfiuiK-iitdni-Perioflml  Flap,  mth  a  1'on- 
terior  Short  MuscuJolfffiuitvnbinj  Flap. — A  broad  quad- 


FiQ.  T9.  Fig.  SO. 

FloB.  79,  M),— Calaneuus  inFldnos  for  ■mpotatiou  of  llie  leg,  BbowlDg 

anterior  and  lateral  wipects  (after  Heine). 

mngular  flap  with  roundetl  corners  is  made  upon  the 
anterior  aspect  of  the  hg  (Figs,  79  and  80),  In  the  situa- 
tion wliere  the  flap,  after  division  of  the  skin,  retracts,  the 
periosteum  of  the  anterior  Burface  of  the  tibia  ie  iucieed 
traosversely,  parallel  with  the  lower  border  of  the  flap, 


1 
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The  skin  in  dissectfil  from  flii'  Biihjiiceiit  tisanes  fnjm  either 
aide  of  thi'  Hap  t.iwjini  the  tibia',  and  tht  ptTiosti'iini  of 


Fla.  SI. 

Fui.  fW. 

OHTBOPI.ABT1C  Am-UTATIOH  O 

r  -rnK  Lsu. 

PlO.  81,-CuUaoouB  flap;  .llvision  of  peric 

atcum. 

surface  of  the  tibi& 

B  tibia  along  its  lateral  lionkr  is  divided  longitudinally. 
I  the  process  of  dissecting  the  fla|i,  the  periosteum  is 
jhed  from  the  bone  by  means  of  a  raspatory  BLod  \fc»a 
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retiiiiis  ita  connection  yiMh  tlie  freed  skin.  After  the 
anterior  flap  lias  been  Jisseoteil  to  its  base,  the  iiieinb«;r  is 
raised  aiiJ  a  shorter  arched  Hap  consisting  of  the  skin  and 
the  niHscles  of  the  (alf  is  formed  upon  the  posterior 
aspect  of  the  leg  by  an  incision  from  without  inward.  The 
muscles  of  the  int^Tosspniis  Bpacc  are  then  divided,  and 
the  bines  are  sawed  throcigh  in  the  usual  manner. 

Osteoplastic  Amputation  of  the  Leg  According  to  the 
Method  of  Bier  and  Eiselsberg. — An  ant-'nur  and  uuifr 
ciifuneoiis  Jlir/i  is  uutliiicd,  with  it«  base  corresjionding  to 


Flo.  S3.— OB[«opl^ti< 

half  of  the  circumference  of  the  leg  and  its  length  to  the 
diameter  of  the  leg.  The  t<mgue-8ha]>ctl  cutaneous  flap 
thus  formed  b  dissected  from  the  subjacent  tissues  and 
reflected  upward  (Fig.  81).  The  periosteum  of  the  tibia 
is  incised  transversely  at  the  level  of  the  apex  of  the  flap, 
and  longitudinally  along  the  borders  of  the  iKine.  In  the 
area  of  the  transverse  incision  a  small  wedge  is  sawed 
from  the  bone,  and  from  the  depression  thus  formed  a 
disk  from  2  to  4  mm.  is  sawed  from  the  tibia  parallel  with 
its  anterior  surfaoe.     The  bone-flap  is  made  from  5  to  8 
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ED.  long,  acuirdiiigly  as  the  sawed  eiirfece  of  the  tibia 
I  only  or  that  of  the  tiliula  also  is  to  be  covcrtil.  After  the 
ftvdiak  of  bone  haM  been  sawed  out  of  siiiHeitnt  lengith,  it  is 
f  fractured  at  its  base  and  reflected  upward  (Fig,  82).  The 
rkteml,  longitudinal  incisions  in  the  pcriostenm  are  prtv 
r  longed  upward  for  several  centimeters.  Afttr  the  perios- 
I  teiini  at  the  base  of  the  bone-Hap  lias  been  detached  from 
^the  snrface  of  the  tibia  for  a  short  distance,  the  flap  will 
1  have  been  rendered  sufficiently  mobile.  The  two  upi>er 
J  extremities  of  the  cutaneous  flap  are  tniited  by  a  semi- 
j  ^Hroular  incision  aronnd  tlie  (wsterior  circumference  of  tlie 
V  1^,  and  division  of  the  Ictr  is  effected  at  the  same  level  in 


'   Fia  Bl.— Oitooplasti 


's  flap  upun  tbc 


j  accordance  with  established  rules  (p.  82).     The  jicriosteal- 

I  DBHGOuit  flap  can  be  applieil  like  a  lid  to  the  sawed  surface, 

pto  which,  after  ligation  of  the  vessels,  it  is  attached  by 

'  silk  sutures   that  unite  thr  perioptoum  of  the  flap  with 

that  nf  III,,   .tump  of  th..   lil,l:i   ;uiil  lo  tlic  i.ius,-lcs.      The 

cnl:iur..ii-  WMiuid  is  rlosnl  Ky  sudii-.-  ( Fifrs.  S4  tiU'l  85). 

Subperiosteal  Amputation  of  the  Leg  AccorditiE  to  tbe 

[  Ketliod  of  Bnms. — The  operator  retracts  the  skin  of  the 

I  Ipg'  ^^^  ^y  "iP^"**  "f  i*  circular  incision  divides  all  the 

Lwft  parts  down  to  the  bone.    On  the  inner  and  outer  sur- 

B  an  incision  4  cm.  long  is  made  upon  the  crest  of  the 

ft  and  the  fibula.     Thniugh  these  longitudinal  inciaioaa 


1 
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the  bones  are  carefully  fiveH  frooi  their  periosteal  sheath 
by  means  of  a  msjmtury,  so  that  the  muscles  in  the  flap 
retain  their  natural  connection  with  the  periosteum  (Fig. 
65).  The  division  of  the  bone  is  effected  at  a  point  cor- 
responding to  tlie  upper  extremity  of  the  longitudinal 
incisions.  The  periosteum  and  the  muscles  are  united  by 
buried  sutures,  and  the  wouud  in  the  skin  is  closed  sepa- 
rately by  suture.  It  is  the  consensus  of  opinion  that  u.seful 
stumps  result  from  the  employment  of  this  method.  The 
good  conformation  of  the  stump  is  permanent  and  is  not 
inferior  to  that  yielded  by  oMteoplastic  procedures. 


Fro.  85.— Oslcoplasti 

Supramalleolar  Amputation  of  the  Leg  by  Symea  Hethod. 
— The  ankle-joint  U  opi-iied,  tlic  Ikiiios  of  the  leg  are 
divided  Just  al)ove  the  mnllooli,  and  tlie  wound  is  covered 
with  a  cutaneous  flap  obtained  from  the  heel.  The  patient 
occupies  the  dorsal  decubitus.  The  foot  is  raised  above 
the  norizontai,  and  the  operator  stands  ()n  its  peripheral 
Bide.  Grasping  and  tixiug  the  foot  by  the  heel  with  his 
left  liand,  the  operator  makes  an  incision,  always  begin- 
nine  on  the  left  side,  from  the  apex  of  the  malleolus  ver- 
{  tieally  toward  the  sole  of  the  foot,  then  transversely 
s  tlie  sole,  and  jig-ain  vertically  tipwanl  to  [he  other 
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malleolus,  dividing  the  tirssiics  down  to  tlie  calcaneiiin 
(Btirnip-incision,  strap- incision).  A  socond  incision,  made 
over  the  ant^-rior  aspect  of  the  ankle-joint,  unites  the  ex- 
tremities of  the  first,  with  which  it  makes  a  right  angle, 
and  it  also  extends  down  to  the  bone.  This  incision 
should  open  the  joint  between  the  trochlear  surface  of  the 
astragalus  and  the  lower  extremity  of  the  tibia  and  tlie 
fibula.  In  order  to  expose  the  joint  fully  the  lateral 
ligaments  must  be  divided  on  either  side.  The  incision 
through  the  capsule  will  accordingly  have  the  follow- 
inff  form  :  /  \,  the  lateral  limbs  passing  through  the 
lateral  ligaments.  Only  after  the  lateral  ligaments  (at 
^e  outer  malleolus,  the  anterior  and  posterior  astragalo- 


|fibul&r,  and  the  calcaneofibular ;  at  the  internal  malleolus, 
V&e  deltoid  lig-ament}  have  been  divided  will  the  head  of 
mtbe  astragalus  be  free,  even  with  >\'n:]n  plantar  flexion  of 
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divided,  ^| 
w.     The   « 


the  joint.  If  the  posterior  wall  of  the  capsule  be 
the  upper  Btirface  of  the  t-alcaueura  comes  into  view, 
tuberoaity  of  the  calcaneiim  is  freed  from  its  coverings  by 
vigorouB  incisions  made  vertically  upon  the  bone,  with  the 
foot  bent  in  maximum  plantar  flexion  (Fig.  86).  Wheil 
the  foot  is  thua  freed  and  detached  the  lower  extremitien 
of  the  tibia  and  the  fibula  are  freed  from  the  soft  tissues, 
surrounded  by  a  circular  incision,  and  sawed  through 
transversely. 

The  operation  Is  attended  with  cortsia  disndrantafcea.  the  eTcavated 
henl-flap  not  bejii^  properly  adapted  to  approximation  with  the  1«fC.whtl« 
the  eiCHvation  in  farther  favoraUle  tn  the  aocDmulatiim  of  condderable 
quantities  at  nKretion,  Although  8yme's  opi'Talioii  no  Innfivr  receivea 
the  recognitinn  which  wu  formerly  acrordcil  it.  it  still  iltsaerves  con- 
.  BidcrBtiiin,  afl  it  repre»iente  the  bosiH  f)f  a  numhcrof  aitmiiublB  niethodn  of 
ampiitatiun  (PirvKutf,  Gritti,  cw.). 

Ampntation  of  the  Foot  by  the  Uethod  of  Firogoff. — 
Pirogort"s  iti>i'niti(in  consists  in  osteoplMstic  suiinmuilk-olar 


L 


FiO,  M7.  — PlroeolTs  amputalion, 


iiipntation  of  tlic  leg,  witii  the  formalim 
■"iimc-ntarv    llaii  iVi.iii  tlic   heel.     Thij 
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\  oomes  the  disatl\ antngt s  and  ilitfiiiilties  of  Rjiul's  opera 
I  tinn  b\  nut  stparating  the  tiibtrosit^  of  the  calcaueum, 
r  but  sawing  thiuiigh  tht  hunt  so  that  its  posterior  "legment 
'^  retains  it^  (.onnectimi  with  the  skin  aud  enters  into  the 
*  fbrmattoti  ot  the  flap      The  operator  occupies  the  tame 

position  as  m  the  operation  of  by  me  and  the  incisions 
'  through  tlie  skin  are  madt  in  a  similar  manner  The 
I  operator  lixes  tlie  foot  with  his  left  hand  and,  beginning 

on  the  left  side,  cutfc  from  the  apex  of  one  malleolu<t  \er- 
.  ticalh  to\\ard  iht.  sole  of  the  ioot  (Fig   87),  then  tran»- 


wntely  through  the  sole,  and  again  verlic^lly  upward  to 

^e  apex  of  the  cither  malleolus,  dividing  the  sort  tissues 

I  to  the  bone  (wt.irni[>- incision).     An  anterior  trans- 

i  incision  unites  the  extreniitics  of  the  primary  stir- 

j-iiiciaion.     TImh   incision  divides  the  tendons  of  the 

transversely    aud    o[M>ns    the    rapsule    of  t!ie 

e-joint.     In  itnlcr  to  o]m'ii  widely  the  joint  Iwtween 


i 

J 


Flo.  SU.— rirogoff's  nrnpntatioii.   Ill,  ;  delAcbiDPnt  of  the  antt  puta     i 
from  the  posterior  iispect  of  Ihe  lower  eitreinlty  of  tbeleg;  the  blade  of 
the  knife  Is  direuWd  against  tbo  bcinee. 

ilivided.  In  effecting  this  division,  especially  upon  the 
inner  aspect,  the  incision  should  be  made  elose  to  the 
astragalus,  in  order  to  avoid  injuring  the  posterior  tibial 
artery.     After  the  joint   has   been   freely  expend   Uie 


^ 


Plate  II.-  Amputation  of  the  Foot  by  the  Method  of  Ptrogoff 
iRightfoot), 

OmflgiiratiuD  (if  thi-  TFuiini)  iHtiT  rcniiivnl  of  the  fuot.  Tbc  atwcii 
BurDiCMi  of  the  bnnesof  the  \cg  (T.  F.)  and  the  drpenilriil  hfohflap  vilh 
the  rut  Barlitrt  of  the  culuncuni  (el  are  liable.  The  poslvrinr  liliul 
artery  and  vein  (7}i.)  nre  sitimted  on  the  iuner  siile  iif  th^-  flap,  the  inte- 
rior tiliirtl  artery  (T.  a.l  on  tlic  extensor  aspect  of  the  leu,  bettrwen  the 
oileusur  bslliicis  loogus  aud  the  eKtensor  digituruni  comninnis. 

posterior  wall  of  tlie  cispaule  comes  into  view,  aiW 
ilivision  of  which  the  upper  siirtaire  of  the  tuberosity 
of  the  calwineum  is  exp()S(.'(i.  The  operator,  who  until 
now  lias  stood  at  the  peripheir  of  tlie  foot,  cliatiges  his 
position,  grasps  the  foot  with  his  left  liand  and  applies 
the  saw  to  the  upj>er  surface  of  the  tuberosity  of  tlie  eal- 
caneum  (Fig.  88).  This  process  is  divided  in  a  plane 
corresponding  to  that  of  the  stirrup-incision,  when  the 
foot  appears  to  be  separated.  The  lower  extremities  of 
the  tibia  and  the  fibula  are  prepared  for  division  with  the 
saw,  the  soft  parts  upon  the  posterior  aspect  being  firet 
dissected  close  to  the  bone.  This  incision  demands  e^ 
peciat  care  in  order  to  avoid  division  of  the  posterior 
tibial  artery,  which  is  essential  for  the  nutrition  of  the 
heel-portion  of  the  flap.  Tlie  surgeon  gni.sps  the  flap 
between  the  thumb  and  the  index-finger  of  bis  left  hand, 
flexes  it  backward  in  maximum  degree  and  separates  the 
soft  parts  from  llie  posterior  ospM^t  of  the  tibia  bv  keejv 
ing  the  blade  of  the  knife  in  direct  contact  with  tiie  bone 


(Fig.) 

UlH 


U|>on  the  anterior  surface  it  siiflRces  to  displace  the  ten- 
dons, when  the  bones  of  the  leg  may  be  divided  circularly 
Just  aliove  the  malleoli.  In  sawiug  through  tlie  bones 
the  leg  is  held  horizontally,  the  operator  standing  as 
if  ampututiug,  with  the  member  to  be  amputated  to  hi» 
right.  An  assistant  grai^{>i$  the  external  malleolus  with 
Ijiiugen beck's  forceps,  when  the  division  of  the  bmie 
transversely  to  the  longitudinal  axis  of  ibe  leg  may  be 
prficce<led  with  (Fig.  JIO).  Tin-  .stump  of  the  tendons  uv 
grasped  with  fon-e]iK  iiiul  divided  witn  scissors  at  the  Icv^ 
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of  the  wound.  The  vessels  arc  secured  hv  ligutures.  The 
only  vessels  nonecrucd  arc  the  anterior  and  [K>stcrior  tibial 
arteries.  The  first  ik  readily  fuiind  upon  the  anterior  sur- 
face of  the  tibia  at  the  side  of  the  tendon  of  the  extensor 


hallucis.  If  the  successive  fteps  of  the  operation  have 
been  pro|jer]_v  followed,  the  posterior  tibial  urteiy  will 
be  found  to  liave  been  divided  transversely  on  the  inner 
anpect  of  the  heel-flap,  somewhere  about  the  middle  of 
^vertical  limb  of  the  etirrnp-incision  (Plate  11).     In 


r 
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cloHing  the  wound  the  lied  in  tiiovc^  tlm>[igli  un  nrc  of 
90°  and  tbe  sawed  Kiirfuce  of  the  cale^neiini  is  bnni^rht  in 
eimple  apposition  with  that  of  the  tibia  and  tibula  or  fixed 
by  Done-HUtures  or  percutaneous  pegs.  Tlie  ciitaueoiia 
wound  IS  united  transversely  (Fig.  91). 

The  operation  of  Pirogotf  has  undeniable  advantages 
over  sueli  an  amputation  of  the  leg  aa  Synie  devised. 
The  shortening  is  reduced  to  a  minimum  by  the  preserva- 
tion of  the  posterior  extremity  of  the  ealcaneuni,  whieh 
furnini  a  continuation  of  the  bones  of  the  leg.  The  strong, 
well-cushioned  skin  of  the  heel  makes  an  admirable  walk- 
ing-surface, while  the  cicatrix  docs  not  lie  within  tliis 
area.     The  stump  is  eminently  useful.    ' 

Pirt^ti'  in  his  first  nuiiinmiicatioii  upon  the  subjec^t 
had  already  called  attcntiun  to  iW-  i\u-t  lli:it  after  making 
tlie  incision  into  the  sole  of  tlie  foot  the  division  of  the 
calcaneus  could  be  proceeded  \vitli  immediately  i'rom  the 
sole  (Figs.  92  and  93),  and  exarticulation  at  the  ankle- 
joint  next  effected.  He  had  also  made  the  suggestion  to 
give  an  oblique  direction  to  the  heel-flap  in  order  to  include 
a  lai^r  portion  of  the  calcaneum  and  the  skin  of  the 
sole  into  the  posterior  flap.  These  modifications  have 
been  elaborated  by  Giinfher  and  Lefort. 

While  the  cutaneous  incisions  and  the  pianos  of  the  two 
incisions  through  the  hones  are  at  right  angles  to  each 
other  in  Pirogoft's  operation  (Fig.  94),  the  tuberosity  of 
the  calcanenm  is  divided  obliquely  from  behind  above 
forward  and  downwanl  in  Gflnthers  modification ;  also, 
the  lower  extremities  of  the  tibia  and  the  filiula  are  not 
separated  in  the  form  of  a  plate,  hut  in  that  of  a  wedge, 
and  in  such  a  manner  that  the  base  of  the  wedge  corre- 
sponds with  the  posterior  and  tlie  apex  with  the  anterior 
boundary  of  the  tibia  (Fig.  95).  As  a  matter  of  course, 
the  eutaneotia  incisions  an;  to  be  modified  acconlingly. 
The  stirrup-incision  will  pass  from  tbe  posterior  Iwundary 
of  the  malleoli,  not  vertically  downwani,  but  obliquely 
forward  toward  the  sole,  so  that  a  lai^er  portion  of  the 
ekin  of  the  sole  is  contained  in  the  heel-flap.     The  stump 
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la  tliiis  changed  in  so  far  tliat  not  onlv  does  the  tiiberoBity 
of  the  calcanetim  form  the  walking-surface,  Ittit  also  a 
portion  of  the  sole,  the  natural  wulking-snrftce,  serves  as 
a  support  for  the  stump. 

Toe  walking-surface  becomes  still  broiider  if  the  calca- 
netim is  divided  almost  horizontally,  in  accordance  with 
the  modification  of  Lefort  (Fig.  96).  The  stiirup-incisioa 
passes  obliquely  forward  to  C'hopart's  juiut,  while  the 
dorsal  incision  forms  a  flap  with  its  convexity  directed 
forward,  likewise  e.xtending  beyond  the  line  of  Chopart's 
joint.  The  dorsal  flap  is  dissected  l>ack,  the  ankle-joint 
opened,  and  the  ealameura  sawed  through  from  its  tuber- 
osity forward  in  the  direction  of  the  cutaneous  incision 
into  the  calcaueocuboid  joint,  the  fixjt  being  held  in  a 
position  of  inaximum  plantar  flexion.  The  foot  is  now 
separated  at  Chopart's  joint,  and  the  lower  extremities  of 
the  tibia  and  fibula  are  dividetl  in  the  manner  described. 

Bnins  recommends  horizontal  division  of  the  calcanenm, 
thougli  in  an  arched  direction. .  The  sawed  surface  of  the 
calcaneum  is  thus  concave,  while  that  of  the  tibia  pre- 
sents a  corresponding  wmvesity. 

The  limitations  of  Lefort's  modification  are  naturally- 
narrower  than  those  of  the  typical  operation  of  Pirogoff. 
If  the  ualcaneum  is  perfectly  healthy — and  this  is  a  neoes- 
sary  condition  for  the  employment  of  Lefort's  operation — 
it  would  seem  preferable  to  select  the  less  serious  pro- 
cedure cf  cxarticulation  at  Chopart's  joint. 


As  a  preliminary  step  in  the  jwrforniance  of  Pin^ofF's 
operation  division  of  tfte  tondo  Achillis  (Achilloteiiotcnny) 
is  undertaken.  The  tendon  is  divided,  either  through  an 
open  wound  or  suboutaneously,  a  finger's  bn-ndtb  above  its 
attachment  to  tho  tuberosity  of  the  os  caJcis, 

In  performing  subcutaneous  tenotomy  the  knife  (t*?no- 
t<ime)  is  passed  through  the  skin,  and  the  tendon  is  divided 
by  cutting  either  toward  or  from  the  skin.  Under  the 
Donditiou  first  named  the  operator  grasps  the  tenotome 
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as  a  table-knile  is  held  in  paring  fruit,  with  the  flexed' 
four  fingers  of  tlie  right  hand,  while  the  thumb  is  sup- 
|K»rted  on  the  heel  (Fig.  97);  the  knife  is  passed  frum 
right  to  left  in  front  of  the  tendon.  The  latter  is  snb- 
jeotefl  to  passive  tensiou  and  is  divided  by  short  rocking 
movemeuta  of  tbe  knife   toward  the   thumb,   which 


I 


■Aohilloteuotoin; :  thu 


bcucath  Ihe  relazedj 


placed  upon  the  tendon  as  a  guide  and  to  afford  resistance  J 
Fig.  98).  The  jerk  with  whieh  the  extremities  of  thai 
livided  tendon  separate  iudieates  the  eomptetion  of  the! 
operation. 

The  tenotome  is  held  diS'ereutly  when  the  tendon  i 
be  divided  from  without  inward.     The  fix>t  is  so  adjusted  1 
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that  the  tendon  is  completely  relaxed.  The  teuotome  is 
grasped  between  i\\v  thumb,  the  index,  and  the  middle 
finger  and  introduced  upon  the  flat,  from  right  to  left, 
between  the  skin  and  the  tendon  (Fig.  13).  The  tendon 
im  thus  brought  beneath  the  blade  of  the  knife  an<l  i» 
divided  by  gentle  nieking  movements,  while  an  assistant 
subjects  it  to  maximnm  tension  by  appropriate  movement 
of  the  joint. 

Exarticolation  of  the  Leg  at  the  Knee-joint. — An  anterior 
tegumentary  flap  is  made  upon  the  extensor  aspeet  of  the 


Fio.  99.— Enm 

leg,  and  the  joint  opened  from  tliis  surface.  A  short  mua- 
culotcgumentary  flap  is  formed  upon  the  flexor  aspect  by 
an  incision  from  the  wound  outward.  The  t^'gumentaiy 
flap  has  a  broad  base,  and  its  louver  extremity  extends 
below  the  tuberosity  of  the  tibia  (Fig.  99). 

The  operator  standii  at  the  perij)hery  of  the  member. 
The  anterior  flap  is  outlined  by  incision  with  the  knife. 
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The  incisiona,  passing  vertically  downward  from  the  most 
promineDt  poiots  of  the  external  and  internal  condyles  of 
the  femur,  extend  three  or  four  fingers'  breadth  below  the 
tuberosity  of  the  tibia,  at  which  level  they  are  united  by 
a  transverse  incision.  The  comers  of  the  flap  thua  formed 
are  rounded.  The  flap  is  now  dissect^-d  from  the  subja- 
cent structures  to  the  level  of  the  patellar  ligament.  With 
the  extremity  flexed  at  the  kuee  the  operator  grasps  the 
leg  with  his  left  hand,  divides  the  patellar  ligament  with 
a  single  transverse  incision,  and  opens  the  joint.  The 
lateral  ligaments  and  the  crncial  ligaments  of  the  knee- 
joint  are  next  divided,  so  tltat  the  leg  is  attached  to  the 
thigh  by  only  the  posterior  wall  of  the  capsule  of  the  joint 
anoT  the  soft  parts  of  the  popliteal  space.  A  long  knife  is 
introduced  into  the  woimd  oehind  the  tibia,  and  its  edge 
is  directed  toward  the  periphery  of  the  extremity,  avoid- 
ing the  head  of  the  fibula,  a  short  niuseulotegumentary 
Bap  being  formed  from  the  soft  parts  of  the  flexor  aspect 
by  incision  from  within  outward.  By  these  means  the  [wji- 
literal  artery  is  not  divided  till  the  last  stage  of  the  operation. 
The  patella  remains  connected  with  the  anterior  flap.  A  dis- 
advantage of  tliis  method  of  operation  consists  in  the  necro- 
Bia  at  the  mai^in  of  the  flap  that  is  frequently  observed. 

PollaaBon  rccummends  that  thu  opetntlon  bo  so  perfonaeil  tti&t  the  cap- 
I  •nleof  the  joint  is  opened  close  to  the  tib is  in  order  thai  aflor  ncpanitioii 
l  of  this  biiQe  the  capsule  may  bo  ngain  cloned  by  amure.  Iii  thu  way  a 
F  cavity  is  tonniwl  ahove  the  stump.  Rwovery  ia  Raid  tn  take  place 
■  prumpti;  and  the  stuiup  ia  believed  to  gsda  in  usefalacBs. 

Amputation  of  the  Thigh. — Among  methods  of  ampu- 
[■  ttttion  of  the  thigh  that  may  be  employed  advantageously 
:  the  circular  incision  in  two  steps,  with  the  formation 
■^  of  a  cuff;  and  two  equal-sized  muscu Integumentary  flaps, 
one  anterior  and  one  posterior,  or  a  long  anterior  and  a 
short  [Misterior  niu.sciilotegnmentaiy  flap.  The  thigh  may 
be  &mpntate<l  at  any  level.  In  oi^rations  involving  the 
condyles,  as  in  transcondylar  amputation,  oHteopltiMic 
pi-occdiires  may  be  ad\'antageously  eniployi-^l  in  order  to 
secure  a  more  useful  stump. 
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Plate  la Transverse  Incision  through  the  Lett  Thigh  at  its 

MiJdle  Third. 

Q,  ijuadriceiis  frnioria  niusrlu  ;  S,  wrtoriua  ;  Ail.  gruup  of  adduclorH ; 
F,  gruiip  of  flexors;  G,  )i;mi:ili9:  A,C,,  futnural  artery  in  s  cominuii  t^hmlh 
witli  (ho  profuudn  artery,  the  fuoionil  veins,  aud  the  saphenoUH  nerve ; 


Ampliation  of  the  Thigli  by  Means  of  a  Circular  Inci- 
sion in  Ttco  Steps. — The  pelvU  of  the  subject  is  brought 
to  the  edge  of  the  table.  lu  uniputatiog  the  right  thigh 
the  opi^ratur  stands  iijHtn  t)ie  outer  side  ;  and  in  umputa^ 
tioii  of  the  left  thigh,  upon  the  inner  side  of  the  extremity, 
which  is  held  secnrely  in  a  horimntal  position.  At  a  suf- 
ficient distance  toward  ihe  periphery  from  the  point  at 
which  the  bone  is  to  Ih?  divided  a  circnlar  incision  is  made 
througli  the  skin  down  to  the  fascia,  and  a  eutf  is  turned 
hack.  At  the  point  of  reflection  of  this  ciifl'  the  muscles 
are  divided  down  to  the  bone  in  four  steps  wilh  vigorous 
strokes  of  a  long  knife.  The  Ixine  is  divided  with  the  saw 
at  a  point  somewhat  proximal  to  the  incisions  throngh  the 
nuiscles.  For  this  purjwse  the  operator,  with  the  mdex- 
finger  and  thumb  of  his  left  hand,  pushes  back  the  mu»- 
cles  iipon  the  bone  and  divides  the  latter  somewhat  fiirther 
from  the  jMriphery,  The  periosteum  in  the  line  of  the 
incision  is  detached  from  the  hone  liy  means  of  a  raspa- 
tory, and  the  bone  is  divided  with  a  saw,  while  the  mus- 
cles of  the  stnmp  are  retracted  by  means  of  cither  tcnacula 
or  a  divideil  bandage.  In  the  center  of  the  stump 
( Plate  12)  may  be  seen  the  transverse  section  of  the  femur, 
around  which  the  muscles  are  so  gronpe<I  that  niwn  the 
anterior  surface  lies  the  qnadriee(>s  femoris,  while  nptm 
the  posterior  surface  lie  the  flexors.  To  tlie  inner  side 
the  group  of  adductors  lie  wedged  between  the  fiexors 
and  the  extensors.  The  depression  between  the  adductors 
and  the  extensors  is  covered  by  the  sartorius  muscle.  In 
the  space  enclosed  by  these  muscles,  which  is  triangular 
on  cross-section,  are  to  be  found  the  femoral  arten'  and 
well  as  the  saphenous  nerve.   Between  the  flexors 
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ia  the  sciatic  nerve,  always  accompanieii  by  vessela.  In 
the  connective-tissue  interstices  of  the  muscles  are  small 
arteriat  vessels  divided  transversely  or  visible  in  longi- 
tudinal section.  After  permanent  control  of  hemorrhage 
the  nmscles  are  to  be  so  united  by  buried  sutures  that  the 
formation  nf  cavitic!)  and  dead  siraces  is  avoided.  The 
skin  is  uuili'd  liy  dut-p  and  sn[>erticial  sutures. 

Flap -amputations  of  the  Thigh. — Aiiterioi'  und  PotUrior 
Mneculofiyfimail'iri/  Fhtjix. — The  flaps  arc  semicircular 
and  well  rounded.  Both  flaps  meet  upon  the  lateral  as- 
pects of  the  thi^;h  in  such  a  manner  that  the  base  of  each 
corresponds  to  naif  the  circumference  of  the  part.  The 
operator  marks  the  outlines  of  the  flaps  hy  incisions  pass- 
ing throueb  skin,  fatty  connective  tissue,  and  the  fascia  lata, 
down  to  the  muscles.  Btith  flaps  may  be  formed  by  tran.s- 
fixion  or  by  incislou  from  the  periphery  to  the  base.  The 
flapK  are  reflected  at  their  bases,  and  the  muscles  attached 
to  the  bone  arc  divided  by  a  circular  incision.  The  bone 
is  sawed  through  in  the  usual  manner  and  the  wound  is 
closed  by  suture. 

Osteoplastic  Supracondylar  Ampntation  of  the  Thigli. — 
Sujiracoiiilii/ar  Aniindatinii  hi/  thv  Mdhod  of  Grittl. — 
Gritti  has  ingeniously  applitd  the  osteoplastic  principle 
of  Pirtffioff's  operation  to  amputations  at  the  knee-joint, 
the  freshened  surface  of  the  piitella  being  approxtmatwl 
to  the  sawed  surfiice  of  the  femur,  in  order  that  union 
may  take  place  (Figs.  10.3,  104). 

Mofle  of  Pi-ocfiiure. — An  anterior  flap  is  made  as  for 
exarticulation  of  the  leg  (p.  87).  This  is  di8secte<!  free  to 
the  level  of  the  patellar  ligament,  and  the  joint  is  ojiencd 
transversely  in  this  situation.  At  the  same  time  the 
lateral  attachments  of  the  cfutsule  fastened  to  the  con- 
dyles of  the  femur  are  divided,  so  that  the  flap,  with  the 
contained  patella,  can  be  reflected.  The  patella  is  sur- 
rounded hy  an  incision  on  the  synovial  surface  of  the  flap, 
and  freshened  by  removal  of  its  cartilaginous  articular 
surface  v.\i\\  the  phalangeal  saw  (Fig.  100).  The  flap  is 
now  somewhat  retracted,  so  that  the  supracondylar  portion 
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of  the  femur  is  exposed.  The  bone  is  surrounded  l>v  an 
incision  in  this  situation,  and  is  sawed  tliroiigli,  and  a 
short  musculotfgiimentary  flap  in  formed  from  the  soft 
parta  of  the  popliteal  spaee  by  an  incision  from  within 
OTitward.  The  [mtclla  is  approximated  to  the  sawed  sur- 
fiice  of  the  femur  and  fixed  in  tliis  situation  by  i>one- 
Butures  or  percutaneous  pegs.  The  stump  (Figs.  101 ,  102) 
ie  functionally  useful  by  reason  of  the  closure  of  the 
medullary  cavity  of  the  femur  with  bone  and  the  favor- 
able situation  of  the  cicatrix. 

Modijwatioia  of  Gi-iiti'a  Ojuration. — A  number  of  modi- 
fications of  Gritti's  method  of  osteoplastic  amputation  of 
the  lower  extremity  of  the  femur  have  been  projwseil,  in 
which,  in  place  of  the  freshened  itatcUa,  portions  of  the 
upper  extremity  of  the  tibia  have  neen  brought  in  appo- 
sition with  the  sawed  surface  of  the  femur  for  the  purpose 
of  obtaining  uaion.  It  is  of  especial  importance  in  the 
latter  event  that  by  retention  of  the  upper  extremity  of 
the  tibia  the  attachments  of  muscles  are  preserved  that  in 
Gritti'a  operation  are  separated  from  their  insertion,  and 
this  is  not  without  bearing  upon  the  ftmctional  result, 

Ssabanajelf  has  recommended  inclusion  in  the  flap  of  a 
segment  of  bone  from  the  anterior  jjortion  of  the  tibia, 
together  with  the  attachment  of  the  rectus  fcmoris  muscle. 
A  longitudinal  incision  is  made  from  the  most  prominent 
point  of  each  condyle  of  the  femur,  extending  two  fingers' 
breadth  below  the  tubercle  of  the  tibia,  where  both  are 
united  by  a  transverse  incision.  A  short  flap  is  outlinotl 
in  the  popliteal  space  with  an  arched  incision  and  dissected 
free,  the  Knee-joint  being  opened  from  the  popliteal  ppace. 
The  leg  is  so  bent  at  the  knee-jnint  that  the  surface  of  the 
tibia  is  brought  hi  apposition  with  the  anterior  aspect  of 
the  thigh.  From  the  articular  surface  a  plate  of  bone  is 
removed  from  the  npiier  extremity  of  the  tibia  by  a  trans- 
verse incision  to  below  the  tubercle,  and  this  remains 
connected  with  the  anterior  flap.  The  femur  is  further 
divided  transversely  through  its  condyles.  The  support- 
ing surface  of  the  stump  is  thus  formed  by  the  tuberosity 
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of  the  tibia,  ami  cliniciil  wporta  (Kocli,  Elirlich)  are  ia 
accord  in  t\\e  statement  tbat  it  serves  thia  piiqiose  admir- 
ably (Figs.  105,  106). 

The  inaertiuns  of  the  mUBcles  to  the  tibia  are  preserved 
in  fitill  greater  degree  by  the  modification  of  Djelitzyn. 
In  any  event  the  functional  nsefuluess  is  greater,  iiiitRtniich 
as  the  muBcles  controlling  jointly  the  movements  of  the 
hip-joint  and  the  knee-joint,  if  preservetl,  retain  their 
capability  in  the  stump  of  acting  as  extensors  or  flexors 
of  the  hip-joint.  An  anterior  flap  is  outlined  according 
to  the  inodiiication  of  SsabanajefT,  and  from  without  in- 
wani  a  wedge  of  bone  is  sawed  fmm  the  upper  extremity 
of  the  tibia,  so  that  also  the  head  of  the  fibula  is  pre- 
served. On  the  wedge-shaped  segment  of  the  tibia  thus 
fonaeil,  in  addition  to  the  retrtus,  the  insertions  of  the 
aartorina,  gracilis,  aemitendin(>3u.s,  and  semimembniuosits, 
and  iipim  the  head  of  the  fibula  also  that  of  the  biceps 
femoris,  are  preserved.  The  cutaneous  osseous  flap  is  re- 
flected upward,  the  femur  is  sawed  through,  its  condyles 
at  rigiit  angles  to  the  surface  of  the  tibia,  and  a  short  flap 
is  cut  from  the  soft  jxirts  of  the  popliteal  spnc*'  (Figs.  107 
and  108). 

lu  cases  in  which  the  anterior  surface  of  the  leg  is  not 
adapted  to  the  formation  of  a  flap,  the  mollification  of 
Abnuhanow  is  applicable.  An  anterior  soft  flap  contains 
the  denude<l  patella,  as  in  the  modification  of  Gritti, 
while  a  lai^e  posterior  flap  contains  a  segment  of  the 
tibia.  The  brmid  surface  of  the  tibia  i.'J  brought  into  co- 
aptatiouwith  the  femur,  while  the  patella  is  approximated 
for  union  to  the  peripheral  sawed  surface  of  the  tibia 
(Figs.  109  and  110).  The  better  nutrition  of  the  posterior 
nap,  which  contains  the  popliteal  vessel.^,  is  a  safeguard 
against  necrosis  of  the  flap,  which  may  readily  occur  after 
employment  of  llio  other  mcthmls. 

Exarticulation  of  the  Femur  at  the  Hip-joint  hy  a  Com- 
bination of  High  Amputation  and  Subperiosteal  Enucleation 
of  the  Head  of  the  Femur. — The  i-ombination  of  circular 
amputation   of  the   thigh    with   a   longitudinal   incision 
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Fir;.  IP7,— ninitii.n  uf  llif  Ninod  siirfactfi.  Ii]  uririition  to  th«  attach- 
meiit  of  the  revtna  iuubcIb  tlioao  o{  tbo  surturiua,  tUo  gracilis,  aud  the 
fltixura  are  preserved. 

FiQ.  108,— Configuration  uf  the  stnuip. 
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(Eamarcli)  piirtnits  the  removal  of  the  femur  wi 
mum  loss  of  blood.  The  pelvis  of  the  subject  extends 
beyond  the  border  of  the  table,  and  the  operator  stands  as 
in  the  performance  of  amputation.  After  the  application 
of  an  Eamarch  bandage  as  elose  to  the  trunk  an  ]xiPg!ble  a 
circular  incision  is  made  through  the  skin  down  to  the 
muscles  in  the  upper  third  of  the  thigh.  At  the  point  of 
retraction  of  the  skin  the  muscles  are  divided  typically  in 
a  circular  manner  down  to  the  bone.  The  periosteum  is 
likewise  incised,  and  the  bone  is  sawed  through.  The 
next  step  consists  in  tliorough  ligation  of  tiie  vessels  in 
the  transverse  incision.  After  the  lumen  of  all  the  visible 
vessels  is  closed  by  ligation  the  elastic  band  is  removed. 
Then  a  longitudinal  incision  is  made  upon  the  lateral 
aspect  of  the  thigh,  passing  over  the  great  tnK-lianter,  divid- 
ing the  soft  [Hirts  down  to  the  bone,  and  extending  to  the 
level  of  the  wound  (Fig.  111).  Hooks  are  introduced 
into  tile  margins  of  the  incision,  and  the  bone  is  freed 
from  its  attachments.  When  the  separation  has  been 
effected  throughout  a  sufficient  extent,  the  ojierator  grasps 
the  Imne  with  his  left  band,  opens  the  joint,  dislocates  the 
head  of  the  femur,  and  severs  the  round  ligament,  when 
the  central  portion  of  the  femur  can  be  removed.  The 
whole  oi>cr:ition  can  be  pcrtonned  without  notewortliy  loss 
of  blooii. 

Ezarticulatlon  at  the  Hip-joint  by  Ueans  of  Extfrpation. 
— Knucleation  of  the  thigh  may  be  most  sjMjedily  effected 
through  the  formation  of  two  musculotegumentary  flajis 
by  transfixion.  This  mode  of  procedure  occupied  a  promi- 
nent i)osition  in  surgery  at  a  time  when  rapidity  of  opera- 
tion WHS  the  primarj"  requirement.  At  the  pnsent  day, 
with  the  aid  of  anesthesia,  it  is  considered  more  important 
in  an  o])eration  to  reduce  the  loss  of  blood  to  a  minimum. 
Therefore  rapid  enucleation  of  the  hip  with  long  strokes 
of  the  knife  is  not  resorted  to,  but,  acconling  to  the 
method  of  Vemeuil  and  Rose,  the  soft  parts,  after  pre- 
liminary ligation  of  the  femoral  artery,  are  divided,  step 
by  step,  with  a  small  scalpel,  injured  vessels  being  clamped 
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ligated  in  advance  of  division.     This  method  of  proce- 
re,  in  which  the  separatiou  of  the  tissues  \s  effected 


I  TODsecutively  according  to  the  principles  observed  in  the 
■'enncleation  of  tiiniors,  is  therefore  desijinatcd  extirpation. 
1      The  first  step  in  extirjwtion  of  the  thigh  is  always  liga- 

I  tion  of  the  femoral  artery  and  vein   beneath  Poupnrt's 
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ligament.  In  the'  subscqiieDt  division  of  muscles  only 
bleeding  branches  of  the  obturator  artery,  Riich  as  the 
gluteal  arteries,  will  require  consideration.  Tlie  incieina 
moat  commonly  employed  is  an  oval  one,  whose  apex 
either  corresponds  with  the  incision  for  ligation  of  the 
femoral  vessels  or  passes  over  the  tn>ciianter.  The  base 
of  the  incision  extends  to  the  junction  between  the  upper 
and  middle  thirds  of  the  thifjh.  The  skin  is  dissected 
free  for  a  short  distance,  and  the  di^nsion  of  the  muscles 
is  effected  with  the  scalpel,  step  by  step,  and  with  especial 
attention  to  immediate  and  perfect  hcmostasis.  In  this 
way  all  the  sod  parts  ean  gradually  be  divided  down  to 
the  bone  almost  without  loss  of  blood.  The  last  step 
in  the  operation  consists  in  oiwning  the  hip-joint  ana 
enucleating  the  femur. 

Exarticuiaiion  ai  tke  Hip-joint  by  Means  of  Flap- 
framjirion. — Two  tongue-shaped  flaps  are  made  that  reach 
to  the  junction  of  the  middle  and  upper  thirds  of  the 
femur,  the  knife  being  always  introduced  trom  right 
toward  left.  If,  for  instance,  the  left  lower  extremity  is 
to  be  removed,  the  knife  is  intnxhiccd  horizontally  upon 
the  outer  side  of  the  hip  at  a  point  midivay  between  the 
anterior  iliac  spine  and  the  apex  of  the  greater  trochanter, 
and  passed  through  the  soft  parts  of  the  thigh  just  in  front 
of  the  capsule  of  the  hip-joint,  and  brought  out  in  the 
gcnitocriiral  fold.  The  flap  is  cut  of  suitable  length  and 
folded  back.  The  0|ierator  grasps  the  thigh  with  his  left 
hand,  places  the  liiji-ioint  in  maximum  extension,  and 
opens  tlie  joint  through  an  arched  incision  that  pcnetmtes 
the  anterior  wall  of  its  capsule.  The  head  of  the  femur 
is  forced  out  of  the  wound  and  the  roimd  ligament  is 
severed.  Tlie  posterior  wall  of  the  capsule  is  next 
divided  from  the  interior  of  the  joint;  the  greater  tro- 
chajiter  is  exposed  by  a  few  iucisions^and  a  musculot^- 
umentary  flap  is  formed  from  the  soft  parts  of  the  flexor 
aspect  by  an  incision  from  within  outward.  Care  should 
be  taken  that  the  flaps  are  not  too  small,  and  it  is  further 
important  in  making  the  incision  from  within  outward 


I 


FlO.  ll2.~GnncIeaHong  or  tbe  fioirers:  enncleBtion  of  tbe  middle 
■niter  at  the  ititcrpbslHnEitnl  .t»int:  opeiiiuK  of  the  jofnt  on  its  donal 
■■peot.  Formation  of  a  palmar  flap  liy  intisioii  from  nithiu  outwnrd. 
Upon  the  thumb:   "         .  ■     ■  -       - 


^^m    flag 


1  for  removal  of   the  tbamb  ■ 
carpometacarpaJ  joint  bf  meaiu  of  an  oval  incieion.    Upon  the  Index- 
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extend       H 

TTtitiAi-  ^ 


i 


tliat  tile  muscles  are  properly  diviilcil. 
bfyotid  the  margins  nf  the  flap.' 

Amputations  and  Bxarticniations  in  the  Upper 
Extremity. — Exarticulation  of  the  Fingers  at  the 
Interphalangeal  Joints  and  at  the  Metacarpophalangeal 
Joints. — In  the  riiiK'K'atiim  of  part  of  a  fiiigor  the  iiittr- 
phalaDgeoI  joiut  i«  opened  transversely  njwn  its  dorsal 
aspect  and  a  flap  is  formed  from  the  skin  upon  the  flexor 
aspect  by  ineision  from  withiii  outward.  The  operator 
grasps  with  the  thumb  and  index-finger  of  his  left  hand 
the  finger  flexed  at  the  joint  at  which  removal  is  to  be 
effected.  A  transverse  iDcieion  upon  tlie  dorsal  aspect  on 
the  peripheral  aide  of  the  most  marked  prominence  of  the 
joint  opens  this.  The  lateral  ligaments  of  the  capsule  are 
divided,  and,  with  the  joint  opened  to  its  maximum  ex- 
tent, a  short  tegnmentary  flap  is  formed  iipon  the  palmar 
aspect  by  incision  from  within  outwanl  (Fig,  112).  The 
length  of  the  flap  will  be  governed  by  the  size  of  the 
wound  to  be  covered. 

A  large  dorsal  and  a  short  palmar  (et/umenUiry  Jiap  may 
also  be  made  advantageously,  as  well  as  two  UUerru  /aps 
of  mual  sk(  or  a  single  latfrol  legumeiitaiy  flap. 

Xlie  outline  of  the  flap  is  always  flrst  carefullv  made 
with  a  knife ;  the  flap  is  then  dissected  free  from  tne  sub- 
jacent tissues,  and  the  joint  is  opened  from  the  extensor 
aspect.  The  flaps  should  be  so  situated  that  their  bases 
correspond  with  the  line  of  the  articulation  at  which  re- 
moval is  to  be  efl'ccted. 

In  making  an  oval  incision  the  operator  applies  the  knife 
upon  theextonsoraiipect,  somewhat  to  the  proximal  side  of 

'  Hemorrliagc  cuu  be  aBtiaritcIflrily  preveiilcd  [u  BHipiitatiun  of  tbe  hip- 
joiat  by  paaidag  Wyelh'g  piug  aod  wiappio);  tbc  eUsCic  band  aroQiid  tbe 
limb  aboTO  theui.  Tbe  pins  ke«ii  the  bnnd  from  slipping.  Tbe  outer 
pit!  is  inserted  It  inches  below  and  Biigbtly  inh'riinl  to  tbe  anterior 
siijierior  aplDe  o!  tbe  iliutu  and  emetf^a  back  of  the  great  Irocliantor. 
The  inner  piu  is  unlcred  I  inch  below  the  letel  of  llie  crotch  and  Internal 
to  the  aaphenous  npenliiji;,  and  emerges  14  inches  in  iVont  of  the  tuhei^ 
oalty  of  the  ischium,  lu  some  cases  heniorrlingc  tnaj  be  prevented  hj 
HcBume/i  plan.  The  abdimen  is  opcuut  and  au  iisni^itiint  conipresees 
tlie  enamoii  iliac  ar** '"'■ 


ic  artery.— 
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the  line  of  the  articulation  and  divides  tlie  tissues  in  the 
middle  line  parallel  with  tlie  longitudinal  direction  of  the 
finger  until  the  joint  has  been  passed.  On  the  distal  side 
of  the  joint  the  incision  turns  toward  the  right  to  run 
tranaverBely  through  the  flexor  fold  of  the  joint  and 
it  returns  upon  the  opposite  side  of  the  finger,  to  termi- 


Tta.  113.— Enncleatinnfiof  the  fln^n.  On  thi>  intteT-nDger :  line  of 
rat  inaisiuQ  for  enai'lf^tion  st  the  m('tucar]i<i|>liu1aiiKUil  joiot.  On  the 
nmh:  Tar  the  samu  upetBtiou  thu  shin  U  ulrmilv  Cmvd  hdiI  the  joint 
■  been  opetipfl  on  ibi  dorsal  aNjiect.  On  tho  miildlo  finiier :  culanenuB 
■  ion  for  resection  of  the  ftntt  inlerphalangeal  joint.  CulauijoiiB  in 
n  for  reeeotliin  of  the  middle  iihalanx. 

e  at  its  point  of  ongin  (Fig.  113).     By  detaching  the 

ues  on  either  side  of  the  oval  from  the  subjacent  struct- 

8  the  joint  is  exposed  upon  its  extensor  aspect  and  the 

Cemoval  of  the  finger  can  be  readily  cSected.     Hemoi^ 

K  will  be  controlled  by  ligation  of  the  digital  arteries, 

'i  run  on  either  side  near  the  palmar  surface.     The 
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^^M    wound    left   aflvr  oval 

^^f    direction. 

For  enueleatioH  of  the  thumb  at.  the  carpometacarpal 
joint  an  oval  incision  is  b(>8t  nuited.  The  apex  of  the 
oval  19  situated  upon  the  extensor  aspect  of  the  thumb  at 
a  point  correeponding  to  that  at  which  removal  is  to  be 


Fio.  114. — Enucleations  of  Ibe  fin^n:  doi^l.loiigituflinnl  iocJaion  for 
excision  of  ■  melacariwl  bunu,  Ovul  iuciaion  for  enucleation  of  tbv  index- 
diiK?r)ktthemct»csn>ophalitneBa1  joint.  Lalvnil  flaiiscir  unequal  ^M  for 
eiiuclmtioD  at  the  iDt«r|>balaiiceal  joint.  lionK  ilnrwil  an<l  short  palmr 
daiA  fur  onucletitiun  of  Ibc  lertninal  iihalmii  of  tbe  thumb. 

effected.  At  the  metacarpophalangeal  joint  the  incisian 
deviates  toward  the  flexor  aspect,  passing  transversely 
through  tlie  flexor  fold  of  this  joint  and  ascends  upon  the 
opposite  side  of  the  finger  to  join  the  longitudinal  ineision 
at  an  acute  angle  (Fig.  112).  The  incisions  extend 
throughout  down  to  tlie  bone,  from  which  the  soft  parta 
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of  the  thenar  emhience  are  carefully  difisectcd.    After  th< 
metacarpal  hone  lias  been  freed,  the  joint  between  thaa 
trapezium  and  the  base  of  the  metacarpal  bone  of  theS 
tliumb  18  opened  from  the  dorsal  aspect  and  the  finger  ui4 
separated,  ' 

Bxariicalaiion  of  the  little  finger  together  with  Us  meta- 
carpal bojie  hv  means  of  a  flap  from  the  integument  of 
the  ulnar  border  hy  the  method  of  Walther.  The  fourth 
and  fifth  fingers  are  extended  and  held  in  a  position  of 
maximum  aoduction.  With  the  dorsum  of  the  hand 
directed  toward  the  opemtor,  the  blade  of  the  knife  is 
introduced  at  the  middle  of  the  commissure  between  the 
fourth  and  fifth  fingers  (Fig.  115)  and  parsed  with  saw- 
ing movements  tiirough  the  sud-  jxirts  of  tiie  interosseous 
Ece  between  the  fourth  and  fifYli  metacarpal  bones, 
Ktr  to  the  latter,  to  the  root  of  the  hand.  With  the 
[lint  of  the  knife,  now  directed  toward  the  radial  border, 
ligaments  uniting  tlie  bases  of  the  two  metacarpal 
^Iranes  are  first  divided,  while  the  little  finger  is  held  in  a 
eVposition  of  marked  abduction,  after  which,  by  traction  in 
' '  the  direction  of  abduction,  the  finger  can  be  bent  outward 
in  the  joint  between  the  unciform  bone  and  the  meta- 
carpus. The  operator  now  surrounds  the  base  of  the 
metacarpal  boue  and  forma  a  flap  from  the  soft  parts  of 
the  hypothenar  eminence  by  incision  from  within  out- 
ward (Fig.  116).  Often  the  flap  is  cut  too  short.  The 
operation  may  also  be  performed  with  the  aid  of  an  oval 
incision.  The  apex  of  the  oval,  as  well  as  its  longitudinal 
incision,  may  be  situated  oitlier  ujwn  the  dorsal  aspect  or 
upon  the  ulnar  border  of  the  metacari>ua. 

Amputation  of  one  finger  through  the  metacarpus  is 
effect^!,  like  amputation  of  a  toe  through  the  metatatBUS, 
through  an  oval  incision.  The  apex  of  the  oval  is  placed 
Upon  the  dorsal  aspect  at  a  point  corresponding  to  the  site 
of  amputation.  The  longitudinal  incision  passes  along 
1  metacarpal  bone  somewhat  beyond  the  metacarpo- 
Uangeal  joint,  where  it  encircles  the  finger  through  the 
iXOr  fold,  to  ascend  on  the  opposite  side  and  meet  tlic 
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longitudinal  tnciaion.  The  imiHcles  are  detached  fntm  the 
nietacarpul  bone,  which  is  divided  with  the  phulunguil  or 
the  wire  sa*v.  The  jieri^eral  extreniity  ot  the  bone  is 
emicleateil  and  removed  (Fig.  67). 

Ampiiteilion  of  all  four  fingem  through  the  melncarpal 
botut*  is  best  effected,  like  the  analogous  operatir)n  upon 


ktwo  s 


the  foot,  through  a  short  dorsal  and  a  long  paltnar  t^n- 
mentary  flap.  After  the  flaps  have  been  formed  the 
metacarpus  is  aiirronnded  with  a  circular  incision,  the 
muscles  in  the  intenvsseous  spaces  are  divided  with  a 
knife,  and  division  of  tlie  bones  is  efiecteil  with  the  saw. 
The  oval  incision  also  may  be  advantageously  employed, 
the  apex  of  the  oval  being  situated  upon  one  or  other 
Iwrder  of  the  hand. 

Ezarticulations  at  the  Wrist. — The  styloid  processes  of 
the  radius  and  the  ulna  fonstltiite  the  bony  landmarks  for 
locating  the  line  of  the  wrist-joint.  The  radiocarpal  joint, 
at  which  the  hand  is  removecf,  corresponds  accurately  with 
a  transverse  line  upon  the  dorsum  of  the  hand  uniting  the 
two  styloid  processes,  when  the  hand  is  flexed  upon  the 
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EiMcUation  of  Ike  Hand  by  Means  of  a  Circular  Incuiinn 
and  the.  Formation  of  a  Cuff. — The  forearm  is  placed  in  a 
position  midway  between  pronation  and  Htipinatinn.     The  1 
operator  occtipieH  the  same  position  as  in  amputation. 


Fio.  IZl.'Exartk'ulatfon  of  the  hntid  :  the  (tonal  te^mBnteiy  Sap 
hu  been  disseuted  bai'k;   ojieNlug  of  tLu  wriBt-jaiiit  ou  ita  eilenior 


is  mafle  tliroiigh  the  f 


B  whil 

L  llexi 

^_       The 


wo  fingers' 
bn-adth  beyoud  the  apex  of  the  styloid  process  of  the 
radius  (Fig.  118).  After  a  cuff  of  the  ti3.4iies  has  been 
dis.'^iectai  back  the  tendons  are  divided  with  long  strokes 
of  an  amputation- knife.  The  operator  stands  at  the 
iwriphen'  and  grasps  the  meml>er  to  be  removed  witli  his 
left  hand,  ojicning  the  wrist'joint  upon  its  dorsal  aspect, 
while  the  hand  is  held  in  a  position  of  maximum  palmar 
flexion,  the  capsule  being  divided  upon  the  palmar  asi>pct. 
The  radial  and  ulnar  arteries  are  divided  transversely  on 
the  palmar  aspect  of  the  fonarm  in  their  respective  sulci. 
Enudealion  of  the  Hand  by  Mians  of  FUtp-incimona. — 
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The  apices  of  the  two  styloid  prfiecsses  form  the  extpcmities 
of  the  base  of  the  flap.  Tho  tlurBal  tegumentary  flap 
(Figs.  119  and  121)  extends  to  the  middle  of  the  dorsum 
of  the  hand.  It  is  diHsected  free  to  the  line  of  the  joint, 
which  is  oi>ened  transversely  upon  its  dorsal  aspect.  The 
lateral  and  palmar  ligaments  are  divided,  when  the  ex- 
posed flexor  tendon!^  of  the  fingers  are  made  tense  by 


ahart  palmar  t«g- 

I. traction  on  the  hand.  The  tendons  are  divided  trans- 
rversely,  and  a  short  palmar  flap  is  formed  liy  incision 
1  from  within  the  wound  outwani  (Figs.  121  and  122). 
I  It  may  be  nece.ssary  ader  ttie  enucleation  of  the  hand 
r  to  use  the  integument  of  the  thenar  eminence  to  cover  the 
l  wound  (Fig.  120).     The  sliapc  of  the  ttgumentary  flaij  ia 
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Plate  ij.— Transverse  Incision  through  the  Middle  Third  of 
the  Left  Forearm. 

r,  radius;  h.  uIiib;  f.«.,  flexor  digitorum  sublimit;  F.p,,  flexor  digi- 
torum  {irorundus;  V.i..  flexor  carpi  ulnaria;  £,i.,  fluior  r«rpi  Todiftlis; 
F.I.,  palmarjg  loogua;  SX,  aupinator  loDgua;  Exl.  grou))  of  extentor 
mosclus;  U,  uluur  artery  in  a  i^mmoD  s}ieath  with  the  coireqioDdliig 
vbIun  aud  the  ulnar  nurvo ;  B,  mdiul  artery,  with  the  correspoadtng 


outlined  by  incision,  the  flap  itself  dissected  free  from  the 
subjacent  structures,  and  from  its  extremities  a  circular 
incision  is  made  around  the  wrist-joiist.  The  division  of ' 
the  tendons  and  the  disarticulation  of  the  hand  are;, 
effected  in  the  manner  described. 

Amputation  of  the  Foreann. — By  mtans  of  a  cirealar 
incinlon.  The  arm  is  held  in  horizontal  abduction  from, 
the  tnink  in  a  position  midway  between  pronation  and 
supiimtion  in  such  a  way  that  the  thumb  is  directed  up- 
ward, A  circular  incision  is  made,  with  the  formation  of 
a  cuff  in  the  usual  manner.  The  muscles  are  di^-ided, 
like  those  of  the  leg,  by  a  figure-of-eight  incision  through 
the  interosseous  apace.  In  applying  the  saw  the  forearm 
is  placdl  in  a  position  of  complete  supination,  when  both 
bones  art?  divided  simultaneously  from  the  nil  mar  aspect. 
In  the  transverse  section  thus  exjrased  (Plate  13)  are 
aecn  the  bones,  and  they  should  lie  parallel  in  a  position 
of  maximum  snninatinn.  Between  the  ulna  and  the 
radius  is  stretchea  the  interosseous  ligiiment.  with  tlie 
teroBseous  artery  and  the  accompanying  vein  and  nerve- 
on  its  palmar  aspect.  The  flexors  are  grouped  iipon  the- 
ulnar  and  palmar  aspect,  the  extensors  upon  the  mdial* 
and  dorsal  aspect  of  the  stump.  In  the  middle  of  the' 
stump,  between  the  superficial  aud  deep  groups  of  flexoj^ 
is  the  median  nerve,  divided  transversely.  In  the  con-, 
nective-tissue  interspace  in  which  the  nerve  is  contained 
lie  also  upon  either  side  the  ulnar  and  the  radial  artery. 

Of  fiup-incmons  suitable  for  amputation  of  the  forft^ 
arm  the  best  consist  of  two  musculotcgunicntary  flaps  of 
<Kiuiil  size  upon  the  palmar  and  dorsal  aspects.     A  singi 
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t'hi^  palmar  musciilott-guinenfary  flap  may  also  he  ad- 
l  vantageously  made  to  cover  the  wound  (Fig-  123). 


I 


FW).  123.— n,  flsp-inuwion  for  aiupiilatioii  of  the  fiiresrni ;  *,  Piartiniilii- 
tioii  at  Ihe  rib.) w -joint  thniiigh  s  cimilar  liiiiision. 

Enncleation  at  tbe  Elbow-joint. — The  twn  cpicondylee 
ire  palpable  on  cither  side  of  the  joint,  and  just  iwlow 
Hie  external  condyle  tlie  head  of  the  radius  can  l)e  felt 
ion  pronation  and  supination  of  the  forearm.  The 
[lipper  border  uf  the  radial  head  marks  the  situation  of  the 
■^-ticular  line. 


I.  la*.— Esnrii,- 


jiiint:  <1»p-inHalon. 


The  enucleation  is  best  effected  through  the  formation 
F  broad,  well-padded  musciiloteguraentary  flaps  from  the 

"   tissue  of  tlio  Sexor  aapeel  of  the  forearm.     The 

rator  grasps  with  his  letl  tiand  the  forearm  iicld  in  a 

Hitioa  uf  maximum  supination.     A  long,  pointed  knife 

I  introduced  from  right  to  left  below  the  epicondyles  at 

!  level  of  the  artiL-ular  line  and   passed  transversely 


I 
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B,  biceps  muticlc ;  Ilr.  i..  brochialis  auticua  ;  T,  triceps  ;  A.  b..  hracliinl 
Bitecy  ID  a  couimnD  slicaCh  Hitb  Ibe  vorreaponding  veiu  and  the  mediaa 
narVB  (Jf |  ,■  V.,  uloar  norve  ;  S.,  radial  oorvo ;  M-  e.,  maBCuloculaneoiiii 


through  the  forearm  in  close  proximitj  to  the  anterior 
surface  of  the  joint.  With  sawing  movements  of  the 
knife  a  flap  is  formed,  which  extends  to  the  junction  of 
the  middle  and  npper  thirds  of  the  forearm  (Fig.  124). 
Tlic  flap  is  reflected  upward  and  with  a  scalpel  the  ante- 
rior portion  of  the  capsule  of  the  eU>ow-joint  is  divided 


transversely,  so  that  the  trochlea  and  the  radial  head  of  j 
the  humerus  are  exposed.  With  the  elbow-joint  over- 1 
extended  the  operator  divides  the  external  and  tlien  tha  j 
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Biotemal  lateral  ligament.  Continuing  the  over-extension 
■  the  olecranon  is  brought  inlo  tho  wound.  The  attach- 
l.ment  of  the  triceps  muscle  is  disaeetcd  close  to  the  bone 
I  and  a  short  tegumentary  flap  is  formed  upon  the  dorsal 
Lsspect  by  Incision  from  within  the  wound  outward.  Upon 
Kthe  flexor  aspect  the  two  branches  of  the  brachial  artery 
e  to  be  ligated. 

The  circular  incision  for  exnrticulation  at  the  elbow- 

jpint  is  mode  about  three  or  four  lingers'  breadth  below 

Kie  line  of  the  articulation,  and  a  cutlT  is  dissected  in  the 

(luual  manner  to  the  level  of  this  line  and  reflected  up- 
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.ficn.  126  uid  127.— Flap- Incisions  f< 


The  joint  is  opened,  and    the  exsirticulation   is 
sct^d  in  the  manner  describofl. 
Ampntation  of  the  Arm, — A  circular  incision  may  be 
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i  the  ibrniatioii  of  two  r 


iculotegu-  ^1 

I 


k 


employed,  as  w 
meotary  ^aps. 

The  eii-cular  Jntmon  (Fig.  125)  is  made  either  in  the  cus- 
tomary manner  in  two  steps,  with  the  formation  of  a  cuff, 
or  with  a  single  stroke  of  the  knife  after  the  soft  parts  have 
heen  vigorously  retracted.  In  the  stump  of  the  amputa- 
tion (Plate  14)  the  brachiiil  arterj-  ia  liguted  iu  the  inters 
val  between  the  biceps  and  triceps  muscles.  The  radial 
nerve,  which  passes  through  the  triceps  muscle  in  the 
outer  portion  of  the  stump,  is  accompanied  by  an  artery. 

Of  jiap-ini-motut,  the  most  useful  I'onsists  in  the  forms- 
tion  of  an  internal  and  an  extenial  miisculotegumenta^ 
flap.  The  flaps  meet  snteriorly  upon  the  biceps  muscle 
and  posteriorly  over  the  middle  of  tlie  triceps.  The  ioteT' 
nal  flap  contains  the  brachial  art#ry  (Figs.  126  aud  127). 

Exartdcnlation  of  the  Hnmems. — In  operations  upon  the 
slionlder,  as  in  operations  al)Out  the  hip-joint,  the  applica- 
tion of  the  Esmarcli  bandage  to  control  hemorrhage  is 
attended  with  coiisideral>le  difficulty,  and  the  mettiods 
employed  are  modified  accordingly.  The  artery  is  eitht-. 
ligatett  in  advance,  or  it  is  divided  at  the  last  stage  of  thfr, 
operation  while  digital  compression  is  made.' 

Exariioifalion  by  Mefijix  of  a  DeUoitf  Sliisculalegu- 
meiUary  Flap. — The  trunk  of  the  subject  is  elevated  and 
the  operator  outlines  a  flap  in  the  deltoid  region  with  a 
U-shaped  incision  who.fc  upper  extremities  correspond 
with  the  acromion  aud  the  apex  of  the  coracoid  procesik 
and  wnich  extends  as  low  as  the  insertion  of  the  deltoid' 
muscle  (Figs.  126  and  127).  After  the  tissues  are  divided 
down  to  the  muscles  the  flap  retracts  somewhat.  The 
musculotegiimentary  flap  is  dissected  from  the  bone  by 
long  strokes  of  the  knife.  By  dissection  of  the  flap  the 
shoulder-joint  is  exposed.     The  operator  grasps  the  arm 

*  Wyeth'B  piDB  nuu  bo  used  as  in  the  hip.    The  anteriorpin  enlen  at  J 

the  middle  or  the  lower  marfiiri  uf  the  anterior  axillary  fi>ld  and  emergeB  1 

I  Inch  internal  to  the  lip  of  ihe  olcrnmon.    The  poeterior  pin  entera  at  *| 

the  middle  of  tho  lotrcr  marein  of  <hr  postorior  axillary  fold  and  emerftaa  I 

poateriorly  thao  the  first  pin  and  1  inch  internal  lo  tlie  tip  of  tha  1 

■■—    -Edi 
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with  his  left  hiiml.  and  divides  the  mpsuh'  of  the  joint  by 
applyiiig  thi-  icnife  vertically  upon  the  head  of  the  niiiuerus 
ana  passing  it  in  an  arelicd  diret-tion  over  the  most  promi- 
nent convexity  of  the  Imne  (Fig- 130).  The  head  of  the 
huntenifi  is  forced  out  of  the  wound,  the  attachment  of 
the  posterior  wall  of  the  capsule  wpamhxl  fmm  the  bone, 
And  the  surgioal  neck  of  the  hunieriia,  as  well  as  the  upper 


extremity  of  the  shaft  of  the  bone,  is  freed  from  the  soft 
tisKties^.  '  In  this  wiiy  &  bridge  is  formed  of  the  soft  tissues 
of  the  axilla  in  which  the  vcbbcIs  are  contained.  While 
an  assistant  grasps  this  bridge  between  the  thumb  and 
index-finger  of  each  hand  in  such  a  way  as  to  conipresa 
the  arten',  a  flap  is  cut  from  the  soft  tissues  of  the  axilla 
at  a  level  corresponding  with  the  attachment  of  tlve  "^sAft- 
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rails  major  muscJe  to  the  humerus  from  within  the  wound 
outward  (Fig.  128).  While  tht:  digital  compression  is 
oontiniM-'d,  tlie  axillary  artery  is  ligated.  At  tlie  iiiner 
side  of  the  deltoid  flap  hrancliea  of  the  posterior  circum- 
flex art«iy  are  to  be  secured  by  ligature. 

ErnrlicidatioH  by  Meana  of  a  Circular  Iiieittion  in  Om- 
jUHctwii  with  a  Lonf/ittuUtuil  Incmon. — The  arm  in  sur- 


rounded at  the  highest  point  possible  by  an  Eemarch 
tube.  The  patient  occupies  a  similar  position  to  that  for 
amputation  of  the  arm.  A  circular  incision  is  made 
through  the  skin  below  the  attachment  of  the  deltoid 
muscle,  and  at  the  point  of  retraction  the  muscles  are 
divided  circularly  and  the  bone  is  sawed  through.  Hem- 
orrhage from  the  divided  surface  is  controlled,  and  the 
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elastic  tube  ia  removed,  T)ic  body  of  the  siibjeot  ifrf 
elevated,  and  a  longitudinal  incision  in  made  from  tha3 
eoraco-acromial  furrow  down  to  the  wound  (Fig.  129)il 
The  incision  passes  through  the  deltoid  ronscle  and  ex-J 
poses  the  capsule  of  the  joint.  The  niai^ins  nf  thfti 
itlbision  are  i^o|Kirated  by  tenacula,  and  the  miiBcle  ifM 
detae]ie<l  from  the  shaft  of  the  bone.  The  joint  ie  openeA  1 
in  tiic  manner  described,  and  the  bone  is  separated  care*  1 
fully  from  its  attachments.  1 

An  oinU  incision  may  also  be  employed  in  operations 
at  the  shoulder-joint  in  such  a  way  that  the  longilndinal 
portion  of  the  incision  is  made  from  a  ]K)int  midway  be- 
tween the  coracoid  and  acromion  proceHses  to  the  insertion 
of  the  deltoid,  through  the  muscle  down  to  the  joint,  while 
the  transverse  incision  through  the  flexor  aspect  passes 
only  through  the  skin.  The  margins  of  the  longitudinal 
incision  are  separated  by  tenacula,  the  joint  is  opened, and 
the  head  and  the  neck  of  the  humerus  are  exposed  and 
forced  ont  of  the  wound.  While  the  artery  is  compressed 
in  the  wound  the  operator  cuts  the  base  of  the  oval  to- 
ward the  axillary  cavity  in  the  incision  previously  outlined. 

Exarticulation  of  the  Arm  together  with  the  Shonlder- 
girdle.' — This   important  operation,  which  may  I 
necessary  in  the  removal  of  tumors,  is  most  safely  under-i 
taken  according  to  the  method  of  extirpation  at  the  hip 
proposed  by  liose,  step  by   step  with  the  scalpel,  witib' 
c<mstant   consideration   for   the   control   of  hemorrhaget^J 
The  skin  is  incised   in  the  sliapc  of  an  ovnl  with  anj 
elongated  apex  (Bei^r),  which  is  situated  upon  the  elavi'^fl 
cle  near  its  sternal  extremity.     The  incision  passes  alonffi 
the  clavicle,  from  which   it  deviates  in  front  over  thS 
pectoral  muscles,  almost  vertically  downward  to  the  axil^ 
lary   cavity,   through   which    it   passes   transversely, 
ascend   upon  the  (lorsnl  aspect  of  the  shoulder  to  ttu 
acromial  extremity  of  the  clavicle,  where  it  joins  1 
lon^tiidinal    incision.      Then   tlie    clavicle    is   ejcpot 
through  the   longitu<linal   incision,  is  carefully  freed  i 
'  AmpuUtion  of  the  entire  npper  extremitjr.— Ed. 
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all  poiuts  I'moi  iU  periosteum,  udcI  iij  Jividtxl  at  \t& 
midale  third  with  the  wire  saw.  11'  the  external  frag- 
ment nf  hunc  i^  stniugly  ralsvd  with  a  teuaciiluin,  aecess 
to  the  large  veniiels  and  to  the  uorve-plexns  will  become 
free.  Tlie  Hiibelavian  art*ry  and  vein  are  isolated  and 
ligated  ii[n>n  tlie  tirst  rib.  In  order  to  render  the  oper- 
ation bloodless  it  will  be  neeessary  to  ligate  in  addition 
the  transverse  scapular  and  the  superficial  cer\'ical  arte- 
ries (in  front  of  the  anterior  sitalcne  muacle),  and  on  the 
distal  side  of  the  posterior  scalene  space,  tlierefore  behind 
the  anterior  scalene  muscle,  also  the  transverse  artery  of 
the  neck,  which  disappears  among  the  uerve-trunks. 
The  nerves  of  the  plexns  are  then  divided  individually. 
Tlirongh  the  anterior  incision,  division  of  the  two  pectoral 
muscles  is  effected  separately,  and,  after  the  axillary  in- 
cision has  been  deei)enei:l,  the  latissimus  dorsi  is  divided. 
The  mnscles  attaehe<1  to  the  acromial  extremity  of  the  clavi- 
cle, to  the  spine,  and  to  the  upper  and  inner  borders  of  the 
scapula  (trapezius,  serratiis  magnus,  rhomboid,  omohyoid, 
and  elevator  of  the  scapula)  must  yet  be  divided,  and 
this  is  best  effecte<l  with  forcible  elevation  and  rotation 
outward  of  the  arm  together  with  the  shoulder.  The 
,  cutaneous  wound  is  sutured  in  the  longitudinal  axis  of 
the  oval  incision. 


III.  Resections  at  the  Joints  of  the  Extremities. 

By  resection  of  a  joint  is  undeip*tood  the  systematic 

removal  of  its  constituent  parts,  wilh  conservation  of  eon- 

iignous  structures.     In  the  presence  of  tuberculous  di»- 

'.,  as  well  as  of  severe  iujurirs  alwiut  the  large  joints, 

sotion  promised  to  be  a  conservative   substitute   fop 

nputation.     It  can  thus  he  understood  that  this  mode 

?  procedure  was  expected  to  prove  a  great  advance  in 

lirgery  in  times  of  both  war  and  peace.      The  methods 

T  operation  were  so  selected  that  compensation  for  the 

s  of  the  parts  removed  could  reasonably  be  hoped  for. 

jPith  this  tlioiight  I^ngenbeck  devised  operations  for  all 


( 
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irnal  lateral  ligament.  Continuing  the  over-extension 
le  olecranon  is  brought  into  the  wound.  The  attach- 
ment of  the  triceps  muacle  is  dissected  close  to  the  lione 
and  a  short  tegunieutary  flap  is  formed  upon  the  dorsal 
aspect  by  incision  from  within  the  wound  outward.  Upon 
the  flexor  aspect  the  two  brancheK  of  the  brachial  artery 
,aie  to  be  ligated. 

f     The  circular  incision  for  exarticulation  at  the  e)l>ow- 

L  joint  is  made  about  three  or  four  fingers'  breadth  below 

i£he  line  of  the  articulation,  and  a  cutt  is  dissoctetl  in  the 

manner  to  the  level  of  this  line  and  reflected  up- 


enucleatioa  of 


The  joint  is  opened,  and    the  exarticulation   is 
d  in  the  manner  desf^rilKKl. 
Ampntation  of  the  Arm. — A  circular  incision  may  be 


J 
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meand  of  a  stories  of  clost^ly  upproximated  iucIiiioDS  with 
a  reaection-kuife,  whit-li  la  alwavw  iipplkil  verticallj'  iijxiu 
the  bone,  to  separate  tht  attachments  of  the  eapsule  to- 
gether with  the  |ieriostcu(ii.  Tlie  bones  are  forced  out  of 
the  wound  and  dividwJ  by  means  of  the  arched  saw,  the 
metacarpal  saw,  the  wire  saw,  or  the  cliain  saw.  The 
phme  of  the  sawed  surface  varies  with  the  individual 
joints. 

For  the  oorrection  of  angular  contractures  wedge- 
shaped  excision  of  bones  is  necessary.  In  place  of  this, 
curved  resection  (Helferich)  may  be  employed,  and  the 
resulting  shortening  will  be  loss. 

After  resection  of  the  bone  has  been  effected  the  sawed 
surfaces  are  brought  in  ap)M)sitioR  and  fixeil  by  means  of 
nails  or  clamp,  or  even  without  these  in  a  baudage.  The 
division  of  the  capsule,  of  the  muscles,  and  of  the  skin 
is  closed  by  sutures.  By  the  introduotiim  of  drainage^ 
tubes  or  of  capillary  drains  escape  of  wound  Huids  is  pro- 
vided for. 

Resections  of  the  Joints  of  the  Upper  Extrem- 
ity.—Reseetion  of  the  Shoulder -joint  by  the  Method  of 
Langenbeck. — The  patii^nt  is  plaoeil  upon  tho  ii|KTatiug- 
table  in  a  isitting  posture  \\\  Miich  a  manner  that  the 
shoulder  projects  somewhat  beyond  the  bonier  of  the 
table.  The  operator  stands  upon  the  aide  of  the  trunk, 
with  his  face  directed  toward  the  shoidder.  He  grasps 
the  upper  arm  at  its  middle  with  the  left  hand  and  with 
the  arm  hanging  naturally  he  enters  the  resect iun-knife 
held  almost  vertically  into  tlie  uoraco-ai-romial  trigone 
(Fig,  12).  The  incision  is  made  in  llic  lon<^itiulinal  axis 
uf  tlie  arm  thmugh  the  deltoid  muM/tr,  ;i!in..'-t  i.,  its  inser- 
tion into  ihe  humerus,  and  down  t<i  iiw  ]«\\\t  r:i|isTile  (Fig. 
131).  The  upper  extremity  of  the  iiii.i=i(iii  divides  the 
tense  baud  between  the  acromion  and  omieoid  processes. 
After  the  margins  of  the  wound  have  been  \\idely  sepa- 
rated by  hooks  tlie  lateral  wall  of  the  cajisule  is  exposed. 
With  alight  rotation  outward  of  the  arm  the  tuberosities  I 
of  the  humerus  and  the  bicipital  groove  are  brought  to  J 
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luvcl  of  tlie  wound.  The  I'afisule  ib  inciseil  and 
vided  in  a  line  correspondin};  to  the  bicipital  groove 
upward  to  the  glenoid  eavlty,  and  downward  to  the  snr- 
girail  neck  of  the  hnmerns.  The  tendon  of  the  biceps 
thus  exiwsed  is  raised  fn>ni  its  bed  by  means  of  blunt 
htxikp  and  diKplaeed  inward  over  the  head  of  the  hnmerns. 
Throneh  the  inci«if)n  in  the  capsule  whieh  exposes  the  ten- 
don of  the  biceps  tlie  separation  of  the  capsule  from  the  bone 


i  undertaken.     With  the  aid  uf  a  hook  introduced  into 
e  slit  in  the  capsnle  the  latter  is  elevated  and  dissected 
e  from  the  humerus  close  to  the  bone.     The  ojK-rator 
rresses  step  by  step,  while  tlie  arm  is  rotated  towani 
knife.     After  the  capsule  has  been  divided  through- 
tnt  half  of  its  circumference  the  n'maiuder  is  similarly 
tached  from  the  bone,  the  operator  proceeding  from  the 
Roriginal  slit  in  the  capsule  in  the  oppo.site  direction.     To- 
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getlier  with  the  capsule,  tlie  attachments  of  the  shoulder- 
miisc'les  that  enter  into  ita  formation  (supraspinal as,  in- 
fraspinatus, suhacupiilui-is)  are  separated  from  the  bone. 
When  the  Jioad  of  the  bone  has  been  thus  freetl,  it  is  lifted, 
out  of  the  wound  {Fig.  132),  and  divided  at  the  level  of 
the  Hui^ieal  noL-k  of  the  hnnieni.s  either  by  means  of  the 
chain-saw,  nr,  after  fixation  with  Langenbeck's  foroepe, 
with  the  arched  saw   (Fig.    133).      The  tendon  of  the 
biceps   muscle   is   by   this   prfjcetiiire    preserved    intact,    , 
After  removal  of  the  head  of  the  Immerus  the  glenoid  . 
cavity,  as  well  as  the  whole  interior  of  the  capsule,  is  I 
sufficiently  exposed  for  whatever  furilier  oix^rative  proce- 
dures may   be  necessary.     Vessels  of  cimsidenible  size 
are  not  injured  lu  performing  resection  of  the  shoulder 
tlirough  a  longitudinal  incision. 

Resection  of  the  Sboulder-joint  from  Behind  (EodieT). —  I 
This  method  permits  of  freer  inspection  of  the  joint,  with  J 
preservation  of  the  deltoid  muscle  and  the  corresponding  ' 
nerve.s.  The  cutaneous  incision  begins  at  the  aoromioii 
process  and  passes  to  the  middle  of  the  spine  of  the.  I 
scapula,  whence  it  continues  downward  in  tlie  form  of  { 
an  arch  to  two  lingers'  breadtli  beyond  the  posterior  \ 
axillary  fold.  The  upper  incision  opens  the  acroraio-J 
clavicular  articulation  and  separates  in  its  further  coiirBS  I 
the  attachment  of  the  trapezius  muscle  to  the  upper  Imrderl 
of  the  spine.  The  descending  limb  of  the  i 
poses  the  posterior  border  of  the  deltoid,  and  this  muscle] 
IS  separated  from  the  subjncent  structures,  as  also  are  the  I 
Hupraspinatus  and  the  infraspinatus  at  the  neck  of  the  J 
eioapula  until  the  lateral  border  of  the  crest  can  be  grasped  M 
at  tlie  point  whereitarises  from  tlie  scapula.  The  exposed! 
bone  is  divided  obliquely  with  the  clii.eel  (avoiding  tl)e:j 
suprascapular  nerve),  and,  together  with  the  deltoid  mascler.I 
is  reflected  forward  over  the  humerus.  The  posterior  aapeo^  J 
of  the  articular  capsule  is  exposed,  with  the  attachmentaj 
of  the  supraspinatus,  the  infraspinatus,  and  the 
round  muscle.  With  the  arm  rotated  outwiird,  a  ]on>J 
^tudinal   incision   is   made  along   the  posterior  margtaJ 
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(if  the  bicipital  (rroove,  throiigli  the  luipsule  duwu  to  tlie 
bone.  Through  tliis  the  tendon  of  the  bleeps  to  its  hiser- 
tion  into  the  mai^in  of  tlie  glenoid  eavity  iu  exposed. 
From  thiH  incision  the  supnupinutus  and  the  iufnispinatuH, 
together  with  the  capsule  and  the  periosteum,  are  detaehed 
from  the  greater  tuberosity,  aud  if  necessary  also  the  sub- 
scapular muscle  in  front  is  detached  in  the  same  way  from 
the  lesser  tubenwsity  of  the  humerus.  When  the  head  of 
the  bone  is  dissected  free,  a  clear  view  of  the  glenoid 
cavity  will  be  secured. 


Fio.  134.— Beseotiaii  oS  the  elbow-joint :  oiposure  of  the  elbow-joint 
on  iM  inner  &apec(;  the  olecranon  and  the  inner  eitrtmity  of  tho  troch- 
lea come  into  view  ;  the  ulnar  nerva  hati  slipped  fruin  tho  iuaer  epicon- 
dy\e  after  retraction  of  the  niarEin  of  tho  wound. 

BeBBCtion  of  the  Elbow-joint  through  a  Dorsal  Longi- 
tudinal Incision.— The  arm  is  fl.-\i'd  at  a  ri^iit  angle  at 
the  fllKnv-ji.idt  ami  thrown  over  tho  thonix  in  siicli  a 
manner  that  the  extensor  aspect  of  the  joint,  turned  up- 
ward, is  rendered  accessible.     Tho  operator  stands  upon 


I 
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Uif  Bide  of  the  thorax  Uiat  corresponds  with  tlie  healthy 
niGmbcr.  The  incision  is  made  upon  the  dorsal  aspect  of 
the  joint,  through  tlie  lower  extremity  of  the  triceps  mnscle 
over  the  olecranon  (Fig.  135).  Langenbeck  niaken  this 
incision  rather  nearer  the  inner  liorder ;  Chassaignac  makes 
it  upon  the  outer  Itorder  of  the  olecranon,  although  it  may 
also  be  made  Matisfaetnrily  in  the  middle  line  (Park). 
The  incision  passes  through  the  tricepB  mnsole  down  to 
the  bone.  While  the  lips  of  the  woiimi  in  the  muscle  are 
energetically  Heparated  by  means  of  hooks,  the  posterior 
■wall  of  the  capsule  of  the  elbow-joint  bulges  into  view 
and  is  divided  in  the  direction  of  the  cufaneons  incision. 
"With  strokes  of  the  knife  directed  vertically  toward  the 
bone  the  tendon  of  the  triceps  is  detached  from  the  olec- 
ranon close  to  the  bone.  At  the  same  time  the  muscles 
inserted  upon  the  dorsal  aspect  of  the  upper  extremity  of 
the  ulna  are  detached  in  conjunction  with  the  periosteum. 
Upon  the  outer  side  the  radial  head  of  the  humerus  and 
the  head  of  the  radius  come  into  view,  and  the  strong 
fibrous  lateral  ligament  is  to  be  freed  close  to  the  bone. 
On  the  inner  eiue  the  detachment  of  the  tendon  of  the 
triceps  from  the  olecranon  ia  begun.  At  the  same  time 
the  muscles  are  dissecte<l  free  also  from  tlie  upper  ex- 
tremity of  the  ulna.  While  the  free  margin  of  the  wound 
is  drawn,  through  marked  flexion  at  the  elbow-joint,  in- 
ward and  toward  the  flexor  aspect,  the  inner  epicondyle 
of  the  humerus  appears  within  the  field  of  operation. 
The  muscles  attached  to  this  process  (pronator  radii  teres 
and  flexors  of  the  hand  and  of  the  fingers)  should  also  be 
detached  close  to  the  Ixtne.  In  order  not  to  injure  the 
ulnar  nerve  dislocated  from  its  place  on  the  trochlea  by 
the  flide  of  the  inner  epicondyle,  the  detachment  of  the 
muscles  from  the  inner  epicondyle  is  carried  out  in  such  a 
manner  that  the  semicircular  incisions  are  made  to  pass 
close  together  from  the  apex  of  the  cpictindyle  to  the  base 
of  this  bone  (Fig.  134),  In  this  manner  the  ulnar  ner\'e 
is  kept  entirely  out  of  reach  of  the  knife.  By  further  dis- 
Bection  tlie  inner  margin  of  the  trochlea  and  the  sigmoid 
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Plate  IS-— Resect ii 


□  of  the  Elbow-joint 
Kocher  (Right  Arm.. 


by  the  Method 


\ 


Tlip  ji>]ut  ia  u]>enfd  fniiii  iM  outer  uiiprut.  Tlic  CHiwiik-  uiiil  ttip  pvri- 
oMeum  are  dttacbcd  fnim  the  eitemal  epicuudjle  (C),  bom  tbe  bead  at 
the  ndiUB  (R|,  froni  the  iipp<:r  end  of  the  uliu  \V\.  In  the  background 
the  interiur  of  the  articular  cupeulc  (A'l  with  ita  synovial  villi  is  visiblo. 

cavity  of  the  ulna  are  freed.  When  the  separation  of  the 
ca))siile  has  extendeil  beyond  the  attachments  of  tlie  lat- 
eral ligaments  the  articular  extremity  of  the  humerus,  as 
well  as  fliose  of  the  bones  of  tile  forearm,  can  be  forced 
mit  of  the  wound  (Fig.  138).     The  bones  are  grasped 


k 


wilh  Langenheck''"  forceps  and  sawed  through,  the  hu- 
merus alHive  the  trochlea,  the  bones  of  the  forearm  upon 
the  distal  side  of  the  head  of  the  radius  and  the  coronoid 
process. 

In  describing  the  steps  of  the  openition  its  performaiH 


performanaal 
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^^^pmon  the  dead  ^ubjet^t  Imu  i>fen  kept  in  view.     In  actual 

^^gl^euniuil  cxperieiu-c  the  iiiude  of  procedure  b  siibjecte<]  to 

oertaiti  modifications.     Tlius,  the  disarticniutiou  and  the 

isolated  diviniiwi  of  the  hones  witli  the  saw  may  be  omitted 

ill  the  treatment  uf  eases  of  ankylosis  of  the  joint. 

Bwectioii  of  t&e  Elbow-Joint  by  tbe  Metbod  of  Eocber. — 
The  elhow-joint  is  flexed  at  an  obtuse  angle.  The  iiieinion 
(angnhir  trieision)  begins  at  the  outer  side  of  the  lower 
extremity  of  the  humerus,  from  3  to  5  cm.  above  the 
articular  line,  and  pas.sc3panillel  with  the  axis  uf  the  arm 
to  the  head  of  the  radius,  and  thence  in  a  slight  curve 
along  the  outer  bonier  of  the  anconeus  miiscle  to  the 
mai^in  of  the  ulua,  from  4  to  6  cm.  below  tlie  tip  of  the 
olecranon  (Fig.  137).  The  incision  penetrates  between 
the  long  mipiuator  and  the  radial  extensors  on  the  one 
hand,  and  the  border  of  the  triceps  on  the  other  hand, 
down  to  the  humerus,  and  lower  down  between  the  ulnar 
extensor  of  the  carpus,  and  the  anconeus  down  to  the 
ulna,  and  divides  the  articular  capsule.  Through  the 
fissure  thus  made  the  attachment  of  the  triceps  and  the 
anconetL?,  together  with  the  capsule  and  the  periosteum, 
are  detached  from  the  ulna.  The  flap  thus  formed  is 
reflected  over  the  olecranon  towanl  the  ulna  ;  the  dissec- 
tion at  the  external  condyle  of  tlie  humerus  and  at  the 
head  of  the  radius  is  completed  until  the  constituents  of 
the  joint  tyin  be  reflected  ami  generous  access  to  the 
joint  is  afl^orded  (Plate  15).  Kiwher  sows  through  the 
olecranon  in  an  arched 


OOter  Vaeieliei  of  RettHiim  of  Oie  Elhw-jajnl.— A  long!  tn  din  It]  inoiiiDD  is 

idttdoDn  rithereideut  tbejolDt  (Vogt,  Uueter);  or  kii  II-shiip«<l  iiipiiion 
la  niaili;  (Horuau),  tbo  trnnsvereo  portion  dividing  lii»  tendon  of  l.hu  Iri- 
copa  aboTe  Its  attach  men  t;  ur  s  transversa  incision  is  niadeupou  tho  ex- 
tensor upect  of  tbe  joint  over  Iba  olecranon  process,  with  Cemponr^ 
tmnsverse  division  of  tlio  olecranon  with  s  saw  (Sijmnpowsky,  BniDS); 
->T  a  twroDot-inciaion  is  made  [Oilier)  (Fig.  136l. 

of  tbe  Wrist-joint. — Dorsoradial  Incmon  by 
■ngenhcci.-'H  Mrthml. — A  cutaneous  incision  is  ninde  upon 
dorsal  aspect  from  the  middle  of  tiie  ulnar  border  of 
n]eta<»q>a[  Iwne  of  the  index-finger  to  the  middle  of 
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the  lower  extremity  of  the  radius  (Fig.  139).  The  inci-, 
sioa  passes  between  the  tendons  of  the  extensor  communis  1 
digitonim  and  the  extensor  hallueis  longus,  and  divides  I 
the  dorsal  transverse  ligament  of  tlie  carpus.  The  attacli- 
raents  of  the  radial  extensor  mnscles  are  separated  from  j 
the  base  of  the  metaetirpal  bones  and  the  mdioearpal  joint  ] 
is  opened.     By  means  of  a  knife  or  a  aliarp  raspatory  the  j 


10.  139.— Besoutiou  of  tbc 


Lnngenbei'k's  diitsoradlal 


capsule  of  the  joint  ie  freed  from  the  dorsal  aspect  of  tlia 
hones  at  the  root  of  the  hand,  the  individual  small  joints^! 
opened,  and  tlie  bones  extiqwted  singly  (Fig.  140).  ■ 

The  dorno-uhar  incmon  (Lister)  for  resection  of  thoM 
wrist-joint  is  made,  with  the  hand  in  slight  radial  flexion^ 
fnmi  the  middle  of  the  fitlh  mctacaqjal  bone  to  the  middl^ 
of  the   wrist-joint,   beyond   the  radial  epiphysis.     TheJ 
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dorsal  transverse  iigament  of  tlif  carpus  is  divided,  when, 
by  the  side  of  the  exteusor  tendons  of  the  linger  retracteii 
toward  the  rudial  aspeet,  aeeess  to  tlie  joint  is  gained. 
At  the  base  of  the  fifth  metacaqml  buue  the  tt-nUon  of  the 
extensor  earpi  uiuuris  must  be  detached  from  the  bone. 
Xow  the  attachiTieut  of  the  capsule  may  be  freed,  begin- 
ning at  the  ulna,  when  the  i^arpal  bones  are  exposed  and 
remove*!  individually.  If  it  be  necessary  to  remove  also 
the  epiphysis  of  the  nidius,  this  in  foreed  out  of  the  wound, 


Fm  HO 

teiisor  te  doi  a 
ladlus  and  tho 


grasped  bv  its  stvhiitl  prtwess  with  Langenbei-li's  forceps, 
and  (bvided  transversely  with  the  saw.  The  priM-ednre 
is  simplitied  if,  according  to  the  method  of  Kocher,  in 
order  to  increase  the  accessibility  to  the  joints,  the  hand 
ia  cojnpletely  luxated  in  a  radio-iwlmar  direction,  as  a 
result  of  which  the  extensor  tendons  are  displaced  toward 
the  radius.  In  this  position  the  enucleation  of  the  caqial 
bones,  and  the  division  with  the  saw  of  the  extremities 
of  the  bones  of  the  forearm,  will  be  unattended  with 
difficulty. 
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Resection  of  tbe  Fingers. — Resection  at  Ihe  vietacarpo- 
phiJangeul  J<n'iit«  ui'  tlio  tliiirab,  the  index  and  the  little 
iingera,  as  well  as  at  the  int^rphalangeal  joints,  is  effeetwi 
through  a  lateral  incision,  thus  completely  protecting  tiie 
extensor  as  well  as  the  flexor  tendons.  The  incision  opens 
the  joint  laterally.  The  cajtsular  attachments  are  sepa- 
mteu  upon  the  dorsal  and  palmar  aspects  of  the  bone,  and 
the  articular  extreraities  of  the  bones  are  forced  out  of  tlie 
wound  and  divided  with  the  saw.  After  remo\al  of  the 
hones  the  sjTiovial  surface  of  the  joint  is  completely  ex- 
posed. The  mctacarpophalnngeal  joint  of  tiie  thumb  be- 
comes accessible  only  after  separation  of  tlie  mnsclea  of 
the  thenar  eminence.  Tlie  metacarpophalangeal  joints  of 
the  middle  and  ring-fingers  are  exposed  by  means  of  dor- 
sal longitudinal  incisions,  the  opening  of  the  joint  and  the 
removal  of  the  articular  extremities  being  effected  in  the 
typical  manner.  Resection  of  an  entire  metacarpal  bone 
is  effected  through  a  dorsal  longitudinal  incision  extend- 
ing from  the  base  to  the  head  of  the  bone,  which  is  ex- 
posed by  subperiosteal  detachment  of  the  intcroeeeous 
muscles  on  either  side,  and  is  raised  from  its  surroundings 
after  the  joint  at  ite  base  and  that  at  its  head  have  been 
opened  (Fig.  114).  The  resection  of  entire  phalanges  is 
cnbcted  tlirough  lateral  limjritiidinal  incitiions. 

Resection  of  the  Joints  of  the  I*ower  Extremi- 
ties.— Resection  of  the  Hip-joint. — J'JxItTnnl  lAiiig'ttiiJlnal 
Jncmon  by  the  Mdhaii  of  Lavgmbfck. — The  patient  to  be 
operated  upon  lies  iipon  the  unaffected  side.  The  diseased 
extremity  is  flexed  at  an  obtuse  angle  and  held  in  a  posi- 
tion of  slight  adduction.  The  incision  psses  froni  the 
posterior  superior  iliac  spine  ]>anillel  witn  the  long  axis 
of  tlie  extremity  over  the  greater  trochanter,  and  continues 
at  once  through  the  gluteal  muscles  down  to  the  iliac  bone 
and  the  articular  capsule.  The  tendons  inserted  into  the 
trochanter  are  detaclied  close  to  the  bone,  the  capsule  is 
divided,  and  the  articular  cartilage  at  the  margin  of  the 
acetabulimi  inciscl.  The  knife  is  introiluced  into  the 
joint,  and  the  round  ligament  divided  while  the  member 
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I  held  iu  a  position  of  fonred  flexion,  adduction,  and 
internal  rotation.  In  tliis  way  tlu'  hfad  of  the  femur  is 
made  to  lie  upon  the  iliac  bone.  The  cliuiii  tmw  is  passed 
around  the  neck  of  the  fenmr,  and  tlie  head  of  the  hone  ia 
thus  dividctl. 

Kocher's  angular  incision,  an  improvement  upon  I^ang- 
enbeck's  method,  beg^ins  at  the  base  of  the  posterior  sur- 
face of  the  greater  trochanter,  ascends  to  the  apex  of  the 
trochanter,  whence  it  passes  at  an  angle  obliquely  upward 
in  the  direction  of  the  fibers  of  the  gluteus  masimus. 
The  fascia  of  tiiis  muscle  is  divided.  The  upper  limh  of 
the  incision  divides  the  gluteus  maximus  in  its  longitu- 
dinal direction.  Beucath  this  an  entrance  is  gained  in 
the  same  direction  to  the  stiace  between  the  ghitciis  medius 
and  minimus  on  the  one  hand,  and  the  pyriformim  on  the 
other  hand.  When  tlie  pyriforniis  is  retracted  down- 
ward, the  posterior  aspect  of  the  capsule  will  be  reached. 
The  pyriformis  t«ndon  i.s  detached  from  the  trochanter, 
and,  witli  the  internal  obturator  and  tlie  gemelli,  is 
retracted  inward,  while  the  gluteus  medius  and  min- 
imus, likewise  detached  close  to  the  bone,  are  dislocated 
outward.  The  exposed  capsule  can  now  be  freed  at  its 
attachments,  and  where  this  appears  necessary  it  can  he 
removed  in  connection  with  tne  synovial  membrane,  or 
the  cajisule  is  opened,  the  round  ligament  divided,  and 
the  head  of  the  femur  luxated  and  removed. 

External  Arcbed  Incision  by  the  Method  of  Velpean. — 
The  patient  occupies  the  same  }>osition  as  in  Liingenbeck's 
operation.  The  resection-knife  is  inln>duced  at  a  miint 
midway  Iwtween  the  anterior  superior  iliac  spine  and  the 
apex  of  the  great  trochanter,  and  is  carried  vertically 
down  to  the  concavity  of  the  ilium.  The  incision  sur- 
rounds the  anterior  three-fourths  of  the  periphery  of  the 
trochanter,  and  at  all  points  extends  down  to  the  bone 
(Fig.  141).  Care  should  betaken  that  the  gluteal  muscles 
-are  divided  in  a  vertical  direction.  If  the  margins  of  the 
rotind  are  separated  at  its  depth,  the  fibi-ons  oapnule  of 

B  joint  becomes  visible.     Over  the  highest  promLneiKe. 
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ded  by  an  ^| 
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of  the  head  of  the  femur  the  eapsule  is  divided  1 
arched  incision  corresponding  wilh  the  cutaneous  incision,  ^ 
The  articular  cartilage  is  incised,  and  after  division  of  the 
ligamentum  teres  the  head  of  the  femur  is  luxated  upnn 
the  ilium  and  removed.     If  the  removal  of  the  head  is  to 
be  effected  at  a  point  between  the  trochanters,  or  on  the  J 
shaft  of  the  femur,  the  tendons  inserted  into  the  tro-l 
chanters  must  be  detached  from  the  bone  with  the  knife.  I 
After  the  head  of  the  bone  has  been  sawetl  off,  the  aceta-  ~ 


V 


^■^ 


bulum  is  expuaed  for  such  further  sui^ieal  interference  a 
may  be  necessarj-.     The  exli-etnity  is  placetl  in  an  exJ 
tended  position,  and  a  drainage-tube  is  passed  into  thar 
depths  of  the  acetabulum. 


I 
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The  anterior  longitudinal  Inciainn  of  Luvke  aud  (^hcctc  poascB  down- 
irard  f^m  tlip  anterior  superiiir  ilUo  spitif.  The  juiiit  U  entvred  to  ibe 
outer  siile  of  tbif  vrnral  iicrv.^. 

Tbe  alileriur  IniDBVerHo  fiicislon  of  Roser  Is  attended  with  the  AW 
advantage  that  the  fibera  of  nnmeroas  mDBclea  ar«  divided  tnDS< 
Toiaely. 

Resection  of  tbe  Knee-joint  ttarongli  an  Anterior  Tr&ns- 
Terae  Incision. — The  openitor  grasps  the  leg  of  tlie  ex- 


I  tremity  flexed  at  the  knee-joint  and  unites  the  most 
I  prominent  ]K>ints  on  the  lateral  aspects  of  the  condyles 
r  of  the  femur  by  an  anterior  arched  incision  passing  from 
I  left  to  right  aud  dividing  the  patellar  ligament  (Textor, 
[  Fig.  142j.     The  incision  enters  the  joint,  which  is  opened 

adequately  upon  its  anterior  aspect  (Fig.  143).  The 
'  thiimli  of  the  left  hand  is  itassod  into  the  art iciilarinter\'al 

between  the  patella  and  tlie  femur,  and  separatee  the  at- 


J 
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tachmente  of  the  eapgulo  laterally  to  the  condyle  of  the 
femur,  when  by  reflecting  the  patt'lla  the  sueculaU.tl  diver- 
ticulum of  the  capsule  is  visible  from  above.  The  crucial 
ligaments  aud  the  accessory  latt^^ral  ligaments  are  now 
divideil.  The  lower  extremity  of  the  femur  is  thus 
exposed  and,  after  the  periosteum  has  Ixren  incised  cir- 


FlG.  1-13.— Knce-jtiiut  opeued  tliroiigh  thi 


arched  incision. 


ciilarly  above  the  condyles,  the  bone  is  grasped  with  Lang- 
eiibeek's  forceps  and  sawed  transversely.     Kiinig  makes 
the  sawed  surfaces  in  such  a  piano  that  the  joint  is  placed   i 
in  a  position  of  slight  flexion.     If  it  be  necessary  to  re-   . 
move  also  the  upper  articular  surface  of  the  libia,  this  h  1 
brought    out  of    the  wontid,   surrounded   by   a    circular 
incision,  and  riTioved  in  the  form  of  a  plate.     In  sawing 


I 


the  bouc  it  iH  t;rasixHl  with  the  fon-eus  at  tlip  intt'rcondyloid 
eminence  ana  fixe<l.  If  the  patella  is  tu  be  removed,  it 
is  surrounded  by  an  incision  and  freed  with  strokes  of  the 
knife  passed  close  to  the  bone.  The  sawed  surfaces  of 
the  bones  are  approximated  and  fixed  in  apposition  by 
means  of  sutures,  clamps,  or  pegs- 

According  to  the  method  of  Volkmanii,  the  anterior 
transverse  incision  passes  from  one  condyle  to  the  other 
over  the  middle  of  the  patella.  The  periosteum  Is  in- 
cised transversely  and  the  patella  is  sawed  through  on  a 
line  with  the  cutaneous  incision.  In  the  prolongation  of 
the  incision  througii  the  patella  the  capsule  is  incised  to 
the  right  and  the  left  and  the  joint  is  widely  opened.  The 
knee  is  now  strongly  flexed  at  an  acute  angle,  so  that  the 
incision  into  the  joint  is  made  to  gape  widely  and  the 

■  lateral  ligaments,  as  well  as  the  lateral  attachments  of 
the  capsule,  are  divided.  The  crucial  ligaments  are 
divided  from  behind  forward.  The  upper  segment  of 
the  patella  is  reflected  by  traction,  and  the  interior  of  the 
capsule  becomes  accessible.  The  lower  extremity  of  the 
femur  is  surrounded  by  a  circular  incision,  grasped  with 
^^^  forceps  at  the  inner  condyle,  and  divided  transversely 
^^M    with  a  saw. 

^^H  III  Habn's  modilicutiuii  the  tranaviTsv  iiicisiou  posses  above  the  pa- 

^^M  tellafKig.  144). 

^^H  Be&ection  of  the  Knee-joint  with  a  Lateral  Hooked  Inci^ 

^^H  Bion  b7  the  Method  of  Kocher. — The  incision  is  made  on 

^^H  the  outer  side  of  the  kuee-joint,  and  Ijcgins  at  the  vastus 

^^H  externuB  muscle,  a  hand's  breadth  above  the  ]»atella,  two 

^^B  fingers'  breadth  from  whose  outer  border  it  passes  down- 

H^B  ward,  to  tt^'rmiuate  upon  the  inner  aspect  of  the  tibia  below 

H^H  its  spine. 

^^H  In  the  wound  the  broad  fascia  is  divided.    The  ca^^ule 

^^H  of  the  joint  is  approached  from  the  outer  side  of  the  ex- 

^^H  poswl  external  vastus,  and   the  joint  is  ojwued   in  this 

^^H  Bitnation.    The  tuberosity  of  the  tibia,  in  connection  with 

^^H  the  proper  ligament  of  the  jiatella,  is  chiseled  off,  when, 

^^H  If  the  capsule  is  slit  throughout  tlie  eutire  length  of  tU^\>\- 


Plate  i6 Resection  o(  the  Knee-joint  by  the  Method  o 

Kocher  iRight  Legi. 

Tho  joint  is  Djicneil  from  the  outer  SsptDt.    The  pnipiT  lifiiiiiieiit  ol 
[tttolla  Uttsbcuii  I'hiKkdnff  with  tiio  tabenwHy  of  Ihv  tibia  (7^!,  no 
Lbe  Iddbt  border  or  the  truiinil,   h)Ketber  with  the  patella  (Pj,  «ti 
strongly  retracted  inward.    Tho  eimstitiieDta  of  Ihe  Joint,  the  condjt 
of  the  femur  (F).  the  Upper  oitreralty  of  the  tibia  I  Ti).  iire  pxpowd.  ' 
raiwule  is  adequately  acetsslble  in  all  of  its  diverticuln.    The  alar  li; 
nienlB  iA)  are  Tinihle.    The  aynovinl  poeket  benesth  the  tendon  of  tl 
rcetUB  muBcIo  also  ia  conveniently  eipnacd. 

cision,  free  awx-ss  to  the  joint  will  be  afforded  by  retraction 


4.— Babu'a  Bapii^»t«llaT  ituilsli 


of  the  movable  patella  inward  and  reflecting  it  (Plate 
16).  The  svno\nn]  surface  of  the  Joint,  with  all  ite  di- 
verticiilii,  is  siiffii^iently  ex]«>sed.  Should  rcj^ection  of  tlie 
arlioidar  L-xtrcmities  be  required,  the  enu'ial  ligaments  are 


I 


RESECTIOm  AT  JOINTS  OF  THE  EXTREMITIES.    187 

flivided,  when  tlie  bf>nos  will  liave  to  be  isniatwl  only  to 
the  desiretl  decree.  Before  thu  fffniir  is  sawed  llmmgli, 
Kocher,  in  onJer  to  preserve  tlie  li^rnmentous  attachments, 
separates  the  epieondvlea  with  a  chisel,  ao  that  they  can 
1«?  dipplaeed  backward  in  connection  with  the  periosteum. 

Resection  of  the  Ankle-joint. — Bilateral  Longitudinal  In- 
cision nfier  Lnnffciibfrl:. ^~T\iv  longitudinal  incisions  begin 
on  either  side,  ii  handV  breadth  abtive  the  malleoli,  and 
passalonj;  the  tibia  iiml  fibnia  beyond  their  lower  extremi- 
tiee.  The  incisions  pass  through  skin  and  iK-riosteiini. 
With  the  foot  lying  uiwn  its  inner  border,  the  tibula  J8 
dissected  free  beneath  the  pcHiisteum  with  a  knife  or  a 
raspatory  on  its  outer  and  inner  aspects,  and  is  divided  in 
a  liiiear  direction  above  the  malleoli  with  chisel  and  mallet 
or  with  the  chain-saw.  The  peripheral  fragment  of  the 
bone  is  reflected  outward  and  separated  from  its  attach- 
ments. In  an  analogous  manner  the  lower  extremih'  of 
the  tibia  is  excised  tnroiigh  the  internal  longitudinal  in- 
cision. By  the  removal  of  the  malleoli  a  view  can  be 
had  of  the  interior  of  the  j<»int,  and  the  trochlear  surface 
of  the  astragalus,  as  well  as  the  walls  of  the  capsule,  is 
rendered  accessible  for  further  operative  procedures. 

Tjangenheck  has  obtained  the  most  admirable  results 
with  this  conservative  method  of  resectjon  following  gim- 
shot-injuries  of  the  ankle-joint,  and  especially  transverse 
wounds  with  destruction  of  both  malleoli.  'Die  optu-ation 
is  less  well  adapted  tor  the  modern  procedure  of  arthrec- 
toray,  as  the  lower  extremities  of  the  fibula  and  tibia  are 
sacrificed,  at  any  rate,  and,  besides,  the  opj>ortunity  for 
inspection  of  the  joint  afibrded  through  the  incimons  is 
not  adequate  to  meet  the  needs  of  extir^Kttion  of  the 
capsule. 

Konig's  Bilateral  Lonffiturlinnl  Incitian. — The  incision 
on  the  inner  aspect  begins  3  or  4  cm.  above  the  level  of 
tlte  articulation  upon  the  tibia,  somewhat  Internal  to 
th«  extensor  tenilous,  and  it  opens  tlie  joint  close  to  the 
anterior  bonier  of  tlie  inner  malleolus.  It  passes  over 
the  body  and  neck  of  the  astragalus,  to  terminate  at  tjui 
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Plate  17.— k«aection  of  the  Anklc-joint  by  the 
Kocher. 

The  fuot  !■  eompleUily  llinlnritlcd  u|hiii  ihE  inner  nultnilii 
knklc-juiut  Ib  in  Ibb  way  well  cipOHHl  tu  view.  The  Iwi.]- 
uf  tbejriiiit  an;  vinibli- :  TruchlHir  niirlkcv  of  \\w  wilnitDiliu  I  Ti  u<!  Urb 
ur  the  leHtf).  Tliv  teiuluim  uf  tJ>i>  pvnini-kl  mu>cl«lP)an  ^liAiA 
Id  tlielikukKniuiiil  uf  tlii-  wuiiiiil  are  tbv  Iciitluii*  or  tiix  Scion  <F>aii« 
the  liuudle  of  vewuId,  tliu  iHwrvriur  tllilnl  arlfr)'  uliil  ui'iunitmijaif  \am 
(  Vt)- ^ 

inner  border  of  the  foi>t  iit  a  point  corresjmnding  with  di* 
tuljcnwity  of  tlie  waphoid  bone.  The  outer  inrii>i<m  nns 
parallel  witli  the  inner,  along  tlic  anterior  sur&c«  of  litt 


iKh  KSnlK'. 


tibia,  open8  the  jiiint  nl  tlie  malleolnH,  nnti  tormini 
the  level  of  tlie  aHtnipilnMiiplioid  urCioiilation  (¥\%,  111 
The  anterior  hridp>  of  nkin,  wliich  contains  the  extc 
tendons,  the  venwlw.  and  the  nerves,  is  disHccted  f 
subjacent  tissneH,  tbo  insertion  of  the  ea])Hiile  being  at  ij 
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Method  of  I 


The  fuot  is  cumplelely  dislumted  ii|h>ij  tliu  iuuvr  uiullealuB.  The, 
Auklc-juiiit  is  in  thU  way  well  exposed  lo  view.  The  Ixjuy  conatitnentg 
uf  thu  joint  are  viaililo :  Trochloikr  Burfii*u  of  the  iiBlraK^lua  ( T)  and  bonea 
o(  tho  Ifk  I  V).  Thp  tvuduiis  ii(  tbe  perorieul  luiiHrleH  \F)  mv  divided. 
In  tbo  baclcKroiiiiil  of  Ibe  wuiiud  itrt-  Uie  tendons  iif  the  liexiiTN  (,F)  and 
the  bundle  uf  veiuiels,  the  puBlerior  tibial  artery  mid  ttrciiDipanyiiig  vein* 

inner  border  of  the  foot  at  a  point  corre»iHimIing  with  thp 
tuberosity  nf  the  ficaphoid  bone.  The  ciitter  incision  runs 
parallel  with  the  inner,  along  the  anterior  surface  of  the 


t"i.— Erapction  of  Ibe  iitilflc 


1 

lloasfl 


tibia,  opene  the  joint  nt  the  malleolus,  and  terminates  at 
the  level  of  tbe  astragaloscaplioid  articulation  (Fig.  145). 
The  ant^'rior  bridfje  of  skin,  which  contains  the  ext«nsor 
tendons,  the  vessels,  and  the  nerves,  ia  dissected  from  the 
subjacent  tisanes,  the  insertion  of  the  capsule  being  at  the 
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i ^ 

^^B  trBgaltis  atid  lliu  border  of  tliL'  tibiu,  and  if  iioc<.>3sary  the 
^^B>ant4>rior  piirtioti  of  tliR  synovial  niL-mbranG  is  cscisiKl.  By 
^^B lifting  up  th<;  brid^e-lilte  flup,  with  doriul  flexion  of  the 
^^K  foot,  the  individual  portiont^  of  tiie  joint  may  be  made 
^^  accessible  to  the  eye  and  to  instrumental  manipulation. 
The  removal  of  the  astr^;a[u3  is  readily  effected  through 
the  inner  incision,  when  the  articular  eiirfiice  of  the  tibia 
and  the  postt-rior  wall  of  the  capsule  bucomc  visible. 
Reverdln-Kni-Iier  Method  of  Luxatha  throiir/h  an  Ex- 


Fio.  u«. 


Arched  1 1 

ihillis,  about 

ring  downwH 

tod  terminates  i 

HIter  mat^in  of  tb< 

Kvision  of  the  xk 


ffbe  accessory  ligaments  uf  the 


Wion. — The  incision  begins  at  the  tendo 
hand's  brwulth  above  the  malleolus, 
I,  anrniuading  the  external  nmlleohis, 
the  outer  border  of  the  (bot  iilong  the 
extensor  tendons  (Fig-  146).  After 
of  the  external  ninlleolus 
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sitnatioQ  are  divided.  The  attachment  of  the  copBide  It 
freed,  with  displacement  of  the  estfnsor  tendorn-,  and,  if 
necessary,  division  of  the  itcroueal  tendons  ii])on  the 
anterior  and  posterior  aspects  of  the  tibia,  wlien  the  foot 
is  flexed  upwanl  in  such  a  manner  over  the  internal  mal- 
leolus tliat  its  innur  border  is  brought  in  contact  with  the 
inner  aspect  of  the  tibia  (Plate  17}.  Tbc  joint  is  thus 
nia<lc  accessible  to  inspection,  and  nt^essary  operative 
procedures  upon  the  articular  extremities,  as  well  as  upon 
the  ciipsiili',  liiiiy  \<y  iiii.UTtaken. 

Resection  of  the  Foot  by  the  Method  of  Wladimiroff  and 
Mikulicz. —  liii!i(;;iiii'fi- : 

(1)  C(iii(«  uf  till;  fuot  lo<alized  in  the  culcaneuni,  the 
astragalus,  and  the  ankle-joint. 

(2)  ExteDsive  lom  of  eubstantx  about  the  heel. 

(31  /n/wrtcj*  of  the  heel,  especially  gunshot  wonnds. 

(4)  Malignant  fnmoi-a  about  the  lieel  (oBtcosarcoma, 
melanosarconia)  (Bruns). 

(5)  Shortaiitif/  of  the  extremity,  following  luxations  of 
the  hip-joint  (Caselli)  or  resections  ot  the  knee-joint 
(Rydygier). 

(6)  Paralytic  cliib-fnni  (Bnins). 

The  parts  rcmovifl  in  the  resection  include  the  lower 
extremities  of  the  tibia  and  the  fibula,  the  astragalus,  the 
calcaueum,  and  a  (wrtion  of  the  cuboid  and  scaphoid 
bones  in  conjunction  with  the  skin  of  the  heel.  The 
anterior  portion  of  the  foot  is  maintained  in  relation  with 
the  leg  by  means  nf  a  dorsal  bridge  containing  the  ten- 
dons and  vessels. 

Morle  of  Procedure, — A  transverse  incision  is  made 
through  the  sole  of  the  foot  corresponding  to  the  extremi- 
ties of  Lisfranc's  line,  and  a  second  transverse  incision  ia 
made  above  the  malleoli  on  the  posterior  aspect  of  the 
leg,  the  extremities  of  both  being  nnit*Ml  by  additional 
lateral  incisions  (Fig.  147).  The  ankle-joint  is  opened 
from  the  posterior  aspect  nnil  stretched  widely,  and  the 
bones  of  tne  leg  are  divided  transversely  above  the  mal- 
leoli.    The  root  of  the  foot  is  grasped  at  the  trochlea  pf 
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the  astragsiliis,  and  It  is  frt-eil  cli)se  to  the  hone  from  the 
dorsal  soft  jmrts,  witli  maximum  doreal  ftexion  of  the 
fiiot.  In  accordant  with  tlie  fxtent  of  tiBSue  to  be  re- 
moved the  tarsus  is  siwe<l  through  in  the  region  of  the 
cuhnid  and  scaphoid  bones,  or  further  to  the  distal  (at  the 
base  of  the  nietatjirsal  bones)  or  to  the  proximal  side. 
When  the  operation  is  performed  for  orthopedic  reasons, 
only  the  calcaneum  and  the  lower  extremities  of  the. 
tibia  and  the  fibula  are  removed,  together  with  th& 
tnxihlea  of  the  astra^bis.  Inasmuch  as  after  the  reeeo- 
tion  has  been  effected  the  sawed  surfaces  of  the  bones  of 
the  leg  and  the  tarsus  are  approximated  and  united  by 
Imne-siiture,  there  resultfj  an  artifieial  elub-foot  to  such  a 
degree  that  the  dorsum  of  the  foot  lies  in  the  same  plane 
as  the  anterior  aspect  of  the  leg  {Figs.  148  and  149), 

In  peTfarminj;  tStioeeicantal  re>tttw»  by  the  luetUod  iif  BntiiB,  tlia 

ankle-joint  a  opened  through  an  arcbiid  dursal  inuUioii,  the  agtragalna 
Treed,  auil  the  luwer  eitrBmiMes  of  the  tibia  and  the  Bbula,  aa  well  ■■ 
tlie  upper  Burface  of  (he  calcantum,  sawi'd  through  trans veiselj,  wben 
the  satiiid  surfucuB  ure  nBiled  together. 

OBteotomy. — Osteotomy  consists  in  linear  divigion  of  a 
long  hone  after  incising  the  soft  parts.  Originally  per- 
formed through  a  free  open  wound,  the  operation  has 
since  the  time  of  Langenbeck  been  performed,  like  tenot- 
omy, through  a  small  incision  in  tlie  skin,  in  a  measure. 
subcutaneously.  The  division  of  the  hone  is  effected 
with  tlie  aid  of  chisels  [antl  osteotomes. — Ed.]. 

The  extremity  is  placed  upon  a  hoard  or  upon  a  sand- 
bng,  the  Esmnnili  apparatus  is  applied,  and  the  operation 
of  osteotomy  is  undertaken.  A  short  incision  through 
the  Hoft  structures  iienetrates  down  to  the  hone.  With 
slight  blows  of  the  mallet  a  chisel  is  driven  into  the  bone. 
After  it  has  penetrated  it  is  removed,  and  a  similar  pro- 
cess is  gone  tlirough  in  a  neighboring  situation.  In  thia 
manner  the  cortical  structure  of  the  bone  is  successively 
divided  transversely  throughout  almost  its  entire  circum- 
ference. The  remainder  is  fractured  by  forcible  bending, 
and  the  extremity,  after  the  cutaneous  wound  has  been 
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properly  united,  is  fixed  in  an  appropriate  positioD  in  a 
plaster-of-Parifl  dreaaiiig. 

In  cases  id  which  situple  linear  osteotomy  will  no  longer 
suffice,  wedge-shaped  cxcimons  are  undertaken  for  the 
correetion  nf  aukylusis,  or  curvature  of  hifth  degree. 
The  base  of  the  wedge  corresponds  always  with  the  con- 
vexity of  the  curvature  to  be  corrected,  Afler  adequate 
exposure  of  the  bone  and  division  and  detaehment  of  the 
periosteum,  the  wedge  is  removed  with  the  cliis*'!  or  the 
^BBW,  when  the  correction  of  the  deformity  may  be  readily 
r  effected. 

A  special  form  of  osteotomy  employed  for  the  correc- 

I  tion  of  marke<l  arcuate  cur\'ature  of  the  long  bones  con- 

I  easts  in  longitudinal  division,  the  bone  being  divided  in  a 

'  direction  parallel  u'ith  its  long  axis.     The  displacement 

of  the  segments  of  bone  in  the  axis  of  the  part  renders 

possible  to  a  certain  degree  correction  of  defiirmity. 

Oidfotomy  of  the  feiiiur  at  the  upper  extremity  of  the  bone 
is  undertaken  in  cases  of  contracture  of  the  thigh,  if  the 
correction  of  the  faulty  positiou  is  attended  with  difticulty 
after  division  of  the  contractured  soft  pails.  Linear 
osteotomy  under  these  eircuniKtauceii  is  tmuortaken  either 
at  tlie  neck  of  the  femur  (osteotomia  colli  femoris),  or  at  a 
point  between  the  two  trochanters  (osteotomia  intertro- 
ehanterica).  For  the  exposure  of  the  upper  extremity  of 
the  femur  a  longitudinal  incision  over  tlie  trochanter  is 
made  upon  the  postero-cxtemal  aspect  of  the  joint.  In 
this  situation  the  neck  of  the  femur  can  be  exposed  for 
osteotomy,  as  well  as  a  deeper  portion  of  tlie  bone  after 

IBejiaration  of  the  muscular  attachmeuts  to  the  greater 
trochanter. 
Supracondylar  osteotomy  of  the  femur  has  been  recom- 
mended by  Maeewen  aa  a  routine  procedure  in  the  treat- 
ment of  genu  \'algum.  According  to  Macewen's  recom- 
mendation, the  short  cutaneous  incision  on  the  inner  aspect 
of  the  lower  extremity  of  the  femur  is  made  at  a  |H>int 
corresponding  to  the  intersection  of  two  linra,  of  which 
one  passes  a  finger's  breadth  above  the  upper  border  of 
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the  internal  condyle,  und  the  other  iti  the  longitudiual  j 
axis  of  the  bone,  two  fingers'  breadth  in  ad\'ance  of  the   I 
tendon  of  the  adductor  magniis.     At  the  point  of  inter-  1 
section  of  these  two  lines  a  short  longitudinal  incision  ia   [ 
made  down  to  the  lione,  the  osteotome  iutrodncetl  through   i 
the  wound,  applied  transversely,  and  the  cortical  structure 
of  the  bone  successively  divided  throughout  two-thirds 
of  its   circumference.     The   reiuitinder  of   the   bone   ift 
severed  by  manual  meaDS.     Supracondylar  osteotomy  of 
the  femur  may  also  be  undertaken  from  the  outer  side  of 
the  bone  in  a  corresponding  situation. 

Linear  osteotomy,  as  well  as  excision  of  wedge-shaped 
portions,  may  be  undertaken  upon  the  bones  of  the  1^ 
for  the  correction  of  deformities  at  the  knee-joint,  or  of 
excessive  curvature.  The  tibia  is  exposed  at  its  upper 
extremity,  from  4  t*)  6  cm.  below  the  articular  line,  by 
means  of  a  transverse  incision  around  the  inner  circum- 
ference of  tlie  bone  (Kocher).  After  detachment  of  the 
periosteum  the  bone  is  divided  with  the  chisel  in  the 
direction  of  the  cutaneous  incision. 

Excision  of  a  wedge-shaped  portion  of  the  tibia  may 
also  be  effected  through  the  same  i 


k. 
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11.  OPERATIONS  ON  THE  HEAD  AND  NECK. 

Trephining. — Trcpliining  oonsist^  iii  resection  of  the 
boiios  of  tile  skull  in  tiieir  continuity.  Tlie  term  is 
applitKl  equally  to  the  excisiim  of  small  circular  segments 
and  the  eatablishraent  of  a  peuetratiug  defect  in  the  skull, 
to  the  temporary  removal  with  a  chisel  of  a  iwrtion  of 
the  bone  in  conjunction  with  the  periosteum  and  the  skin, 
as  well  as  to  the  removal  of  loose  depressed  splinters,  the 
elevation  of  the  indented  calvarium,  and  the  correction 
of  irregularities  iu  wounds  following  injnries  of  the 
skull. 

IndicatloiiB : 

(1)  Injuries  of  the  Calvarium. — 0|)en  or  subcutaneous 
fractures ;  if  the  hones  exhibit  depression ;  if  the  vitreous 
table  is  splintered  ;  if  foreign  bodies  have  penetrated  into 
the  bones. 

(2)  Injurkg  of  the  Bmin  and  Ha  Metnbraiicg.—U  the 
braiu-tiasue  is  crushed ;  if  fragments  of  bone  or  foreign 
bodies  have  penetrated  the  brain ;  finally,  if  the  symptoms 
indicate  a  considerable  extravasation  of  blood. 

(.3)  Caries  and  necromit  of  the  cranial  bottcn. 

(4)  Timora  of  the  skidl. 

(5)  Purulent  inflammalion  of  the  cerebral  nirmbraiiea, 
eerebral  abscesa,  ainua  thjvmbo^a. 

Further,  the  skull  has  been  opened  for  the  purpose  of 
igaining  access  to  the  renlricleti_of  the  brain,  or  of  exposing 
portions  of  the  cerebral  cortex  for  excision  (epilepsy). 
Trephining  has  been  recommended  also  in  oases  of 
ohronic  incrrease  of  intracninial  pressure,  of  microcephaly, 
and  of  idiocy.' 

In  general,  the  operation  is  performed  in  such  a  way 
&at  afler  division  of  the  scalp,  the  aponenrosis  of  the 

'  In  Inaanity  of  irenmatir  oritrln.  in  which  (ho  seat  of  tnitiul  Ironble  is 

Ae  mnnifest  by  n  near,  a  peinLstciit  headache,  nr  ninHcalar  phaDamena 

raf  K  loral  chnracttir.  it  may  be  pTopor  to  trephine.    The  operation  it, 

V  bowever.  rarely  jiisliRable  in  iiiaaiiitj,  and  will  not  often  be  pruduetlvfl 

(■of  benefit.— E  p. 
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occi|)itofmntiil  imiscle,  and  the  pericranium,  a  suitable 
segment  <jf  boue  is  removed  witli  the  crown  of  the  tre- 
pliine,  tiie  cliisel  and  mallet,  or  tlie  cirt-iilar  buw.  The 
exposed  dura  is  either  ojiencd  with  u  crtiuial  incision  or  \s 
renected  back  as  a  flap,  and  after  the  operation  Iiae  been 
finished  it  is  closed  with  cat^it-sutures.  The  deSciencv 
in  the  bone  established  eitlicr  remains  open  or  it  is  closed. 
Under  the  condition  first  nametl,  the  skin  being  utilized  to 
cover  the  defect  in  tiie  bone,  tlie  tipening  becomes  closed 
by  connective  tissue,  a  result  that  is  attended  with  certain 
disadvantages.  It  has  tlierefore  become  the  rule,  wlienever 
the  nature  of  the  case  renders  it  permissible,  to  close  the 
trephine-opening  by  means  of  bone.  This  may  be  effected : 

1.  By  reimplantation  of  the  piece  of  bone  trephined  ; 

2.  By  autoplasty  or  heteroplasty ; 

3.  By  temporary  resection  of  the  cranial  bones,  em- 
ployed from  the  outset  as  a  substitute  for  typical  tre- 
phining. 

The  restored  button  of  bone  should  at  the  present  time, 
under  aseptic  conditions,  heal  in  place  in  all  cases ;  but 
reimplantation  has  been  successfully  undertaken  by  Ph. 
V.  Walter. 

Autoplasty,  an  ingenious  procedure  devised  by  Koni^ 
consists  in  the  transplantation  upon  the  defect  of  a  pedun- 
culated flap  consisting  of  skin,  periosteum,  and  a  portion 
of  the  cortical  structure  separated  with  a  chisel.  The 
defect  resulting  from  the  formation  of  the  flap  is  covered 
with  a  peduncidate<]  cutaneous  flap  removed  from  the  ad- 
jacent region. 

Heteroji/anlii  ron^'iatH  in  the  insertion  of  a  foreign  body, 
which  shouM  lii*;il  in  ]>Iai'r,  A.  Friinkel  has  successfully 
employcil  r--//iihiil  |il:iti's  fur  this  purpose.' 

Mode  of  Performing  Trephining. — 1.  Bif  Means  of  the 
Trephine. — A  linear  incision  is  made  in  the  Bcalp  (in  a 

I  fietvi  uf  livinfc  bona 
.  Sm.  Ilvlnit  tlmie 
vp.  In  Ciict.  it  Beems 
A  defect  as  is  living 
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1  radiflttng  direction),  or  a  flup  is  outlined  (wtlii  its  base 
below).'     Ailer  the  puriosteum  lias  Itecu  divided,  it  can 
I-  be  detached  from  tbruugliuiit  a  siifiicletit  extent  by  means 
I   of  a  raspatorv.     Tiie   trephhu;  a  liollow  cylinder  with 
I  toothetl  edges,  is  applied  to  the  boue.     Tlic  axis  of  the 
crown  of  tne  trephine,  a  iit*!el  rod  with  a  sharp  point,  is 
bunxi  into  the  bone  and  secures  uniformly  fimi  applica- 
tion of  the  saw-edge.     By  rotatorj-    movements  of  the 
crown  of  the  trephine  the  instrument  penetrates  the  bone. 
When,  after  the  first  rotatory  movements,  the  teeth  of  the 
instniment  liave  entered  the  bone,  the  pressure  and  the 
rotation  are  continued  in  even,  though  slighter,  degree. 
The  groove  made  by  the  saw  is  frequently  cleaned  and 
examined  as  to  its  depth.     As  soon  as  the  fragment  of 


FlO.  150.— Luer's  BnugB-furcopB. 
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bone  is  looseneil  it  is  grasped  with  the  tirefond,  a  gimlet- 
like instrument,  and  is  removed.'     By  means  of  a  special 

'  instrument,  known  as  the  lenticular,  it  was  customary  in 
the  past  to  smooth  the  margins  of  the  opening.     If  the 

[  opening  made  proves  to  be  too  small,  it  may  be  enlai^d 
■with  the  aid  of  the  chisel  and  the  mallet,  or  a  second 

,  opening  may  be  made  with  the  trephine   in   immpiiifitr 
oontiffiilhf. 

2.   With  Cliiscl  and  MalM.—Thh  is  preferable  to  the 

'  In  most  rwieii  a  IT-shaped  flap,  the  tituir  of  which  carries  tho  blood- 
I  'npiriy,  the  pprirraiiiiini  bvin^  rafanl  with  tlit>  dcalp.  gives  the  best  ei- 
— inre  anil  in  fcilluwKd  hy  the  most  rapirl  union.^ED. 

*  Inst4ud  of  i>ni|i1oying  a  spcrial  intitniinonl  tn  lift  out  the  button,  the 
'    Wt  of  bone  can  be  forcwl  out  by  nieunaofa  iii^rinHteiini  elevator  or  a  blunt 
diasectfir  used  as  a  leTer.— Eo. 
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and  the  ^| 
1  to  the  V 


operation  with  the  trfphiiie  in  so  far  as  the  ehipe 
size  of  the  opening  in  the  bonp  tan  he  adapted 
needs  of  the  individual  caee  The  eoalp,  together  with 
the  ]»eriosteiim,  is  dissected  from  the  bone  in  the  form  of 
a  flap,  with  its  base  below,  and  reritctwl  l)ack  With  the 
chisel  the  outline  of  the  ptirtion  of  bone  U'  be  removed  is 
marked  out,  and  this  is  deepened  uniformly  at  all  points. 
In  the  groove  made  with  the  chistl  the  ]Knnt  at  ^vhlch 
the  vitreous  tabic  lias  Iimh  iwl-mi!  mii  bt  diUniiint.'d  by- 


careful  palpation   with  the  sound      When  the  disk  of  ' 
bone  is  free,  it  is  removed  from  tlic  optning  with  an 
elevator. 

The  mode  of  procedure  doe**  not  follow  this  typical 

course  in  cases  of  fracture  of  the  skull      The  soft  parta  j 

are  divided  in  the  manner  described      Completely  eepa-  I 

rated  splinters  that  have  been  forced  into  thf  brain  an  to  ] 

be  removed,  depressed  portions  of  bone  are  to  be  raised,  < 

and  sharp  margins  are  to  be  cut  off,  etc      For  ele\  ating  ' 
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and  removiog  fragments  of  bone  Luer's  gouge-forceps 
(Fig.  150)  may  be  employed;  for  enlarging  tisaurea  iu 
DODEMt  tJie  cliiacl  and  mallet  axe  eioploye<l  exelusively. 


Osteoplastic  Besection  of  tte  SknU, —  Temporaiy  reseo- 
tion  nfthe  »kidl  (Wagner.  Wi>l(f,  Oilier)  lias  of  late  ainurat 
replaced  the  classic  mode  of  trephining.     In  employing 
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this  method  the  (\w:  of  bone  sawe<i  out  or  cliiseted  ont 
retains  its  natural  ivjiinectioa  witli  the  periotiteuiu  and 
the  sva\\>.  AtU'r  the  o|H'r!ition  has  l>een  completed,  the 
flap  of  bone  and  soH; 
]«irtB  ia  restored  to  its 
original  position,  where 
it  heals,  Wagnerincises 
the  skin  in  the  shape  of 
a  Ivro  or  of  an  um^a 
(i?-shajxtl)  (Fig.  151), 
the  incision  passing  do  wn 
to  the  hone  at  all  points. 
A  furrow  is  chiseled  into 
tiio  ]>cine  corrpspnnding 
til  the  quadrant,  and  the 
groove  isjrraduallydeep- 
ened  bv  means  of  chisel 
and  mallet  until  the  dura 
\n  reached.  At  tiie  base, 
cori-esponding  with  the 
narrowest  portion  of  the 
flap,  the  bone  is  divided 
with  a  single  Btroke  upon 
the  chisel,  when  the  flap 
of  int^-gumeut,  perios- 
teum, and  bone  can  he 
reflected  (Fig.  152). 
After  the  intracranial 
manipulation  has  heen 
completed  the  l)one  is 
replaced  in  the  artiflcial 
opening  and  the  cutane- 
ous wound  is  closetl  by 
sntnre. 

Originally  (Wagner),  in  performing  resection  of  the 
sknli,  the  Imne  was  always  dividtnl  with  chisel  and  mallet. 
In  order  to  ohviat*  the  disadvantages  of  this  method, 
particularly  the  concussion  of  the  skull,  fikilzer  introduced 


null  trephi 


r.  pruvideil 
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e  employment  of  the 
I  uot  pnatibic  to  kiiii» 

'i  cutting,  uiily  u  deep  groov 


■irculur  saw  ;  as  by  this  means  it 
ul.  till  times  the  depth  to  which 


sawed  with  this  instnimcnt  in  order  to  avoid  injury  of  the 
dura  and  the  brain,  luid  the  vitreous  table  was  divided 
with  eliist'j  and  mallet,  Forceps<-like  instruments  also 
have  been  eonstnicted  (Daldgren),  by  means  of  which  the 
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cranial  bones  can  bo  divided  without  conciiseion.  By 
meanH  of  Gigli's  wire-saw  Obalinsky  divideH  the  bones 
from  witliiu  outward.  A  t*>iigue-eliuned  flap  of  the  soft 
parts  covering  tlie  skull  is  cut,  aud,  by  means  of  a  Collins 
perforator  (Fig,  153),  from  live  to  seven  holes  are  boretl 
at  various  points  upon  the  expose<l  bone,  lietween  which 
the  dura  luater  is  detached  from  the  skull  by  means  of 
delicate  separators.  With  the  aid  of  a  probe,  to 
which  the  saw  is  tied,  a  wire  saw  can  be  passetl  from  one 
opening  to  another.  The  bone  is  divided  from  within 
outward  williout  anv  concussion  (Fig.  154).  Also  at  the 
:  of  the  flap  the  bridge  of  boue  is  divided  in  an 

alogoiiB  manner. 

While  the  flap  upon  the  skull  is,  as  a  rule,  made  of 
limited  extent,  Doyen  has  peribrmed  temjiorary  resection 
of  the  skull  in  the  most  extensive  dogn*  in  order  by  this 
moans  to  render  accoesible  an  entire  cerebral  hemisphere. 
The  incision  passes  from  the  root  of  the  nose  over  the 
vertex  to  the  occipital  protuberance,  and  from  this  point 
to  the  root  of  the  ear  and  the  malar  hone.  Doyen  bores 
a  number  of  holes  in  the  course  of  the  incision,  avoiding 
the  longitudinal  sinus,  and  divides  the  bridges  with  an 
electric  circular  saw.  The  temporal  fossa  is  fractured, 
and  the  ijone  is  reflected  back. 

Determination  of  tlie  Points  for  Trephining  upon  the 
SkulL — There  are  numerous  methoil;^  for  pnijwting  upon 
the  surface  of  the  skull  the  surgically  imporluut  parts  of 
the  brain,  such  as  the  Rnlandic  fissure,  the  Sylvian  fissure, 
the  branches  of  the  middle  meningeal  artery,  and  in  this 
way  to  determine  with  certainty  the  site  of  operation.  At 
the  present  day,  as  large  portions  of  the  bram  can  be  ex- 
posed by  osteoplastic  resection,  the  minute  t^lculationsare 
no  longer  of  the  same  importance  as  formerly.  KrSnIein 
endeavored  to  replace  the  absolute  figures  for  localization 
by  measurements  that  varied  proportionately  with  the 
dimensions  of  the  skull  in  the  individual  case.  The  for- 
mula of  Kronlein,  which  will  l)e  mentioned  as  the  simplest, 
renders  possible  the  determination  of  the  most  important 
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)Cftlization4  upon  the  Ihisjb  of  a  geometric  diagram  with- 
mt  the  aiil  of  figures.     For  this  purpose  tht  following 
Mues  are  drawn  (Figs,  155  and  156) : 
,    1.  A  horizonial  auricuio-orbilal  line  (through  the  Jnfra- 
Drbital  murgin  iind  tiic  cxt«rDa]  auditory  canal). 

2,  A  horkonbtl  supra~orbUal   line   (])arallfl   with   the 
cRffincr)  thrtmgh  the-  siipra-orbital  niamiii, 

3,  An  anterior  wrtlcn!  line  {from  the  middle  of  the 
^gnma  verti«i!ly  to  the  horizontal  lines), 

4,  A  midtlle  vnilcfU  line  (thrciugli  the  maxillary  articu- 
lation, parallel  with  the  preceding). 


Pio.  155. — Krunluin's  disgnm  fur  cnniocercbral  tcipnicrspby. 


,  A  posterior  vei-Hcttl  line  (through  the  most  posterior 
it  of  the  mastoid  process). 
The  oblitjue  line  passing  from  the  intersection  of  the 
ippcr  horizfmtal  and  the  anterior  vertical  line  to  the  iut«r- 
ITsection  of  the  posterior  vertical  line  and  the  sagittal  middle 
line  upon  the  skull  corresponds  with  the  direction  of  the 
centnil  fi.'wure.  The  line  dividing  equally  the  angle  hc- 
tween  this  Rolandic  line  and  the  upper  horizontal  line 
corresponds  with  the  direction  of  the  Sylvian  fist 
The  iKiints  of  intersection  between  the  middle  and  pos- 
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terior  vertical  lines  with  the  upj>er  horizontal  Hue  correa-  A 
pond  with  Kronlciii'a  jKiints  of  trephining  for  fiudin^r  the 
nii(hlle  meningeal  artery.    The  field  iiichide<l  lietween  the  j 
middle  and  posterior  vertical  liues  and  the  supra-orbital  and  ] 


infra-orbital  lines  represents  Bei^mann's  aren  for  trephin- 
ing for  otitic  ahwies,'*  of  the  brain  in  the  temjviral  lobe. 

Tlie  slight  deviations  present  in  various  types  of  brain 
are,  as  Krfmlein  liaslKH'n  able  toshow,  of  no  practical  impor- 
tance with  regard  to  the  foregoing  method  of  localizatira. 
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Trephining  of  the  Mastoid  Process. — Tin;  ojwra- 

^tioii  is  iiink'i'ljikoii  in  tin*  [iri'^eiicc  iif  an\W  inflamniutHni 

r  the  mitkllo  ear,  of  uhroiiic  Biippuration  of  the  middle 

jftr,  of  cliulesteatonia,  of  fistiitie,  of  t-aries,  and  of  necrosis. 

B  accordance  with  the  extent  of  the  niorbid  process  only 


Xpening;  of  the  cells  of  the  mastoul  process  is  undertaken, 
'  with  this  operation  is  conjoined  exposure  of  all  the 
feavities  of  the  middle  ear  (Kiister,  Zaufal,  Staeke). 

Opening  of  the  Cells  of  the  Mastoid  Process. 
ft< — A  longitudinal   incision  is  made  behind  the  ear,  over 
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the  mastoid  process,  through  the  skin  and  the  periosteum, 
(lowu  til  the  ixinf  (Fig.  157).     The  periosteum  isdctachi 
from  the  bone  on  fitlu-r  siilv,  jiiiil  the  nisistoid  priK'ess  is  1 
thus  exposed  thruiifrhuiii  Hit-  ilor^iivd  v^ivut.     \Viih  the   \ 
aid  of  the  chisel  ini  ..val  o|>uiiiii;r  fi'.irii  lo  to  20  i 
diameter  is  niadf  in  the  (;orlir,il  .--Inictnif  behind  the  ex-  ' 
tenial  auditory  canal,  just  external   to  ihe  spine,  above  { 
the  meatus.     Carefully  using  a  email  gonge,  sti-p  by  step, 
advance  is  made  in  the  depth.     The  objeet  of  the  opera-  | 
tion  is  to  expose  all  the  purulent  area  in  the  bone,  and, 
with  the  aid  of  the  chisel  and  tlie  mallet,  and  also  with  1 
tliat  of  the  sharp  spoon,  to  establish  a  cavity  surrounded  ] 
by  healthy  walls.     In  advunciug  in  the  depth  a  course  I 
should  be  pursued  parallel  witli  the   posterior  superior  J 
wall  of  the  oony  portion  of  the  anditorj'  canal.     By  i>ene- 
trating  vertically  into  the  depth  tliere  would  be  danger  j 
of  injuring  the  lateral  sinus.     Above,  the  cavity  of  the  I 
skull  might  be  entered  through  the  roof  of  the  tympanum,  . 
and  below,  tlie  facial  nerve  might  be  injured.     The  direc-  1 
tion  of  the  wound-canal  is  thus  forward,  following  the  i 
posterior  superior  wall  of  the  auditory  canal.     Inchildren  ] 
the  trephine  opening   is  made   correspondingly  smaller. 
Tlic  wound  remains  open. 

Operative  Exposure  of  the  Cavities  of  the| 
Middle  Ear. — Tin.'  cutaneous  incision  and  e.vjK)sure  of 
the  uiastnid  proce.-s  iire  eflectcJ  in  the  manner  described. 
The  cutaneous  portion  of  the  auditory  canal  is  detached 
from  the  bone,  and  logether  with  the  auricle  is  retracted 
strongly  forward.     The   cells   and   the   entrance  to  the 
antrum  are  exposed  in  the  manner  previously  described. 
By  removal  in  layers  of  the  posterior  superior  wall  of  the.  j 
auditory  canal  covering  the  antrum  tlie  tj'nipanic  cavity  J 
and  the  epitympanic  recess  are  rendered  accps.«ihle.     Hierl 
recess,  the  antrum,  and  the  cavity  of  the  mastoid  proceea .{ 
thus  represent  a  widely  o]>eu  space.     In   the  antrum  >»  j 
the  arouate  eminence  of  the  lateral   semicircular  caiwl^j 
and  licneath  this  the  canal  for  the  facial  nerve,  with  thft'l 
sigmoid  sinus  visible  at  the  mastoid  process  (Fig.  168).' 
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I  The  wound  remains  open.     After  longitudinal  division 

lof  the  cartilagi lions  portion  of  the   auditory  canal  two 

laps  can  be  constructed  from  this,  which,  reflected  into 

'  B  wound-cavity,  heal  iu  tLis  situation  and  render  jKiasi- 


Ifio.  158.— Tbo  opeDi'd  c&' 


Tbe  auteTior  waU  of  Uie  nuwtuld  proceaa  has  been  remawd,  and  (he 

^Mterlor  Buperiur  bnny  waU  of  the  audiloiy  canal  bus  been  vhiwlrd 

rjm]'.    The  cavity  uf  tbe  mastuid  proveea,  Uie  tynipauic  antrum,  nnd 

~  "n  «pitym]iaaic  recuao  rapreBent  a  larKe  commtinlcatlng  xjace.    In  the 

.  itmn  1b  seen  tba  iitunate  emineoco  of  the  eitenial  seiniciicular  tanal. 

piuid  beneath  this  the  oidbI  Tor  Ihe  fai^inl  nerve,  nnd  in  the  maaloid  pur- 

*  n  Is  tbe  sigmoiil  stnuH, 

\  ble  speedy  covering  of  the  large  cavity,     Stacke  enters 

y  directly  into  tlie  epitympjinic  recess  and  not  by  way  of 

w  ttie  cavitj'  of  the  inaHtoia  process,  and  opens  the  antrum 

*pom  that  point.     A  cutaneons  incision  ia  made  behind 

'  e  auricle.     The  cutaneous  portion  of  the  auditory  canal 
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is  detafJitMl,  ilividt^,  iueiswl,  auti,  togetber  with  tln'  uiiri- 
cle,  is  reflectwl  ibrwanl.  Atl«r  removal  of  the  umlleiie 
and  the  rcmaiii<]cr  of  the  tympanic  inemlinitii',  under  the 
protection  of  a  small  raspattiry  iiitrotluceil  high  iiito  the 
attic,  the  outer  and  lower  wall  of  the  epitjmpanic  recess 
la  cut  away,  and  tiie  incus  is  reinovetl,  when,  after  chisel- 
ing away  the  posterior  and  upper  wall  of  the  aiulitory 
ciinal,  the  antrum  becomes  accessible.  If  the  cortical  , 
structure  also  has  been  chiseletl  away,  the  entire  cavity 
of  the  midille  ear  lies  free.  The  divided  auditory  canal  is 
retracted  into  the  wound  in  tiie  form  of  two  flapfl. 

Should  the  necessity  arise,  in  the  presence  of  cerebral 
symptoms  in  connection  with  stippuration  of  the  middle   , 
ear,  to  open  the  skull,  tlie  way  to  this  is  through  the  cav- 
ity of  the  middle  ear,  exposed  in  the  typical  manner.    Fre-   ' 
Siueutly  the  caries  of  the  bone  indicates  the  jiath  to  be 
bUowed.     If  this  is  not  tlie  case,  a  circumscribe<l  piece 
of  bone  should  be  chiseled  out  of  the   roof  from   the 
summit  of  the  arch  of  the  antrum,  in  order  to  reach  the 
teniponil  lobe,  the  most  frequent  seat  of  cerebral  abscess 
of  otitic  origin.     In  order  to  reach  the  cerebellum  the 
opening  in  the  bone  in  enlarged  in  an  outward  direction 
until  the  sinus  and  a  portion  of  the  dura  beneath  this  are 
mlequately  exposed.     If  the  latter  is  incised  in  this  situ-  . 
ation,  the  cerebellum  will  be  rendered  accessible.     The  J 
metliod  of  exposure  of  the  transverse  sinus  for  pnrposea 
of  incision  and  evacuation  in  the  nrescnee  of  thrombosia 
will  be  evident  from  the  rules  lain  down  for  trephining 
the  mastoid  process. 

Opening  of  the  Frontal  Sinus. — Opening  of  the 
frontal   sinus   is  indicated  in  the  presence  of  aectimulA-  ' 
Irons   of  pus  and   tumors   in  this  cavity-     The  frontal  | 
sinuses  (Fig.  1 50),  scpamted  from  each  other  by  a  eeptuni, 
extend,  as  a  nde,  far  into  the  orbital  portion  of  the  frontal  i 
bone,  although  they  exhibit  great  individual  variatione  in   , 
form  and  extent     The  cavity  can  be  readied  most  cer- 
tainly by  entering  just  above  the  orbit  on  a  line  corre- 
sponding with  the  superciliary  arch  (Fig,  160),     A  curved 
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incision  is  made  tliroiij;!i  the  aoft  parts  down  to  the  boi 
The  frontal  and  supra-orbital  nerves  are  thereby  diviilcd, 
The  periosteum  is  detached,  and  at  the  inner  extremity 
of  the  arch  the  cortical  structure  is  penetrated  with  the 
chisel,  the  trephine,  or  the  perforator,  and  the  mucous 
membrane  of  tne  cavity — that  is,  the  uutcnur  wall  of  the 
sinus — is  incised.  The  opening  is  made  uf  varj'ing  size, 
in  acconlunce  with  the  purposes  for  which  the  operation 
is  undcrtiaken.  Drainage  of  the  frontal  sinuses  can  be 
establiHhed  tlirough  the  nose  by  means  of  a  tube,  the  cutar 
ncous  wound  being  completely  closed. 

Operatdona  on  the  Jaws. — Opening  of  the  Maxil- 
lary Sinus. — This  operation  is  indicated  in  the  presence 
of  empyema  and  chronic  hydrops  of  the  antrum  of  High- 
more.     The  raasillary  sinus  can  be  opened  : 

1.  Through  the  canine  fossa. 

2.  Through  tiie  nasal  cavity. 

3.  Through  the  alveolar  process. 

In  order  ta  open  the  antrum  through  the  canine  fossa 
the  mucous  membrane  is  divided  transversely  for  two  or 
three  centimeters  at  the  line  of  refiection  from  the  upper 
lip  to  the  maxilla,  at  a  point  corresponding  to  the  second 
bicuspid  tooth,  while  the  lip  is  elevated.  The  mucous 
membrane  and  the  periosteum  must  be  detached  from  the 
bone  for  a  short  distance  within  the  range  of  the  wound 
until  a  sufficient  portion  of  bone  ia  exposed.  In  thus 
situation  an  opening  is  made  in  the  bone  by  means  of  a 
perforator,  a  trephine,  or  a  gouge,  and  after  division  of 
the  mucous  membrane  a  cavity  is  opened  (Fig.  161).  Ac- 
cordingly as  the  empyema  is  recent  or  of  some  BtandiQS^ 
a  smaller  or  a  larger  opening  in  the  bone  will  be  requirei^ 

The  maxillary  sinus  is  ojjeued  througli  the  alveolu 
process  at  a  point  corresponding  to  the  second  bicuspid  of 
the  first  molar  tooth.  The  root  of  the  tooth  in  ijuestton 
is  first  extracted,  and  with  the  aid  of  a  gimlet-like  instru- 
ment (hand  trephine  of  Cbiari  or  the  augur  of  Hajek)  an 
entrance  la  forced  through  the  alveolus  into  the  maxillaiy 
sinus.     An  obturator  with  a  plug  filling  the  canal 
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^Teaching  into  the  maxillary  siniia  must  olWn  be  worn  for 
a  long  time  until  complete  healing  has  taken  plticu. 
Opening  of  the  maxillary  sinus  is  imdertakGn  through  the 
inferior  iiaaal  meatus  with  the  aid  of  a  curved  trocar. 
The  instrument,  under  guidance  of  a  speculum,  is  intro- 
duced up  to  the  middle  of  the  inferior  nasal  meatus,  with 


its  point  directed  outward  toward  the  external  wall  of  the 
nasal  cavity,  and  with  a  push  it  is  forced  tlirough  tlie 
Willi  into  the  sinuiJ.  The  Mtilct  of  the  trwar  is  removed, 
aii'l  llic  caiuiiila  i.s  I'nipli.ycd  fl.r  irrigation  of  thf  cavity. 

Resections  of  the  Jaws. — Eesection  of  the  Upper 
Jaw. — Tlie  upper  jaw  is  removed  partially  or  wholly 
when  the  seat  of  malignant  di.sease. 

Temporary  resection  of  the  upper  jaw  may  be  undertaken 
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<^>ssa,  or    ^H 
k'cntiun,     ^1 


to  e}C]X)se  the  nasopharynx,  the  t-pheiiomaxillar^-  ftissa, 
the  temporal  fussu,  lor  pnr[>osesof  npiTative  iiiterventiun. 
The  body  of  the  upper  jaw  pi^seot^  three  pntceBses  through 
whicli  it  articulates  with  neighboring  bones.  Tlie  palatal 
process  unites  in  tlie  middle  line  with  a  similar  prologs  of 
the  bone  of  the  opjKisite  side.  The  frontal  or  nasal  pro- 
cess unites  the  iipi»er  jaiv  witli  the  frontal  bone,  and  the 
lygomatic  process  unites  it  with  the  nialar  Iwue.  The 
posterior  surface  of  the  Iiody  of  the  up])cr  jaw  is  united 
with  the  descending  wing  of  tht-  sj)hcnoid  and  with  the 


I 
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pjTaniidal  process  of  the  palatine  bone.  These  processes 
must  all  be  severed  if  the  ii]jikt  jaw  is  to  be  separated 
from  its  attachments. 
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I  Mode  of  Performing  Resection  of  the  Upper  Jnw. — The 
head  of  the  piiti<:iit  is  placed  ou  a  lower  level  than  the 
trunk.  Preliminary  tracheotomy  and  the  introduction  of 
s  tampon-cannuia  are  nut  necessary.  The  cutaneous  in- 
cision (Weber)  ia  immediately  made  at  all  points  down  to 
the  bone.  It  begins  at  the  middle  of  the  itp{)er  Hp,  which 
it  divides  vertically,  surrounds  the  nasal  ala  on  the  side  to 
he  operated  upon  to  its  upper  extremity,  having  reached 
the  upper  extremity  of  the  ala  of  the  nose,  continues  ver- 
tically upward  to  the  internal  canthus  of  the  eye,  and 
thence  at  an  acute  angle  passea  outward  along  the  lower 
mai^in  of  the  orbit,  Co  end  at  tbe  external  canthus  of  the 
eye  (Fig.  162,  o).'  The  Hap  thus  formed  from  the  soft 
tissues  of  the  cheek  ia  dissected  from  tlie  upper  jaw  so  tliat 
the  canine  fossa,  as  well  as  the  malar  process,  is  exposed. 
The  inferior  tarso-orbital  membrane  is  incised  along  tlie 
infra-orbital  margin,  so  that  the  orbital  fat  protrudes. 
The  entire  contents  of  tlie  orbit  are  carefully  raised  from 
the  floor  of  the  orbit,  from  which  the  chain-saw  or  the 
wire-saw  is  passed  around  the  malar  process  through  the 
infra-orbital  fissure  {Fig.  163)  and  the  process  b  thus 
divided.     The  connection  between  the  nasal   process  of 

I  the  upper  jaw  and  the  frontal  bone  is  divided  transversely 
■with  the  chisel.  The  division  of  the  palate  and  of  the 
alveolar  process  must  yet  be  effected.  To  this  end  the 
tnucous-peria^teal  covering  of  the  palate  is  incised  at  the 
alveolar  process  and  detached  from  the  bone  to  the  median 
line  of  the  arch  of  the  palate.  The  cliain-saw  is  intro- 
duced through  the  pyriform  aperture,  and  brought  into 
the  mouth  at  the  junction  of  the  liard  and  the  soft  palate. 
Before  the  palatal  plate  is  sawed  through  the  middle  in- 
cisor tooth  of  the  corresponding  side  should  be  removed. 
The  jaw  is  ni>iv  attached  posteriorly  only  to  the  pterj'goid 
process  and  the  pyramidal  process  of  the  j>alate  bone,  and 
above  to  the  ethmoid  bone.  It  is  freed  from  these  con- 
nections, the  alveolar  process  heinp;  grasped  with  Langen- 
Eo. 
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beck's  bone-forceps  and  removed  witli   sligKtly  rocking 
moTements. 


In  the  large  wound  exposed  the  severed  infra-orbital 
rtery  mnat  be  caught  anu  iigatcd.  Tlie  margins  of  the 
cutaneous  wound  are  accurately  approximated  and  united 
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mM 


by  suture.  If  it  has  been  possible  to  preserve  the  mucous 
covering  of  the  hanl  palate,  this  is  united  to  the  mucous 
membrane  ol'  the  chccK  after  the  jaw  has  been  completely 
extirpated.  The  wound-cavity  is  in  all  tasea  tamponed 
with  gauze.  If  the  cavity  is  separated  from  that  of  the 
a  by  tlie  prcBervation  of  the  mucous  co\'ftriiig  of  the 
),  the  eooB  of  the  gauze  are  brought  out  of  Uie  nose. 


^         mouui  D\ 
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The  various  niethob  of  rc3ecti<jn  of  tlie  upper  jaw  dif- 
fer from  one  another  only  in  the  form  of  the  cutaneous 
incisiun,  the  ])roccdurc  ujwn  tlie  bone  being  always  the 
same.  Among  various  forms  of  cutaneous  incision  may 
be  mentioned  Dieflenbaeh's  metlian  incision,  a  vertical  in- 
cision from  the  root  of  tlie  uoae,  over  the  roof  of  the  uose, 


'  tiirough  the  middle  of  the  upper  lip,  passing  down  to  the 
bone  and  dividing  the  cartilage  of  the  nose  and  the  upper 
lip.  From  the  upper  extremity  of  this  incision  a  second, 
short  incision  passes  to  the  inner  canthns  of  the  eye  (Fig. 
164).  Velpeau  divides  the  cheek  in  the  form  of  an  arch 
from  the  angle  of  the  month  (Fig.  162,  A),     Malgaigne 
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combines  with  Velpeau's  incieiou  niadian  division  of  the 
upper  lip.  Tbe  incisions  should  att'urd  convenient  access 
to  the  jaw,  with  conservation  of  the  nerves,  the  vesseJs, 
and  of  Steno's  duct,  and,  finally,  they  shoidd  yield  favor- 
able cosmetic  results.  All  theee  requirements  are  best 
met  by  Weber's  incision. 

Temporary  resedion  of  the  lyjjsti-yuu'tLangenbfck'e),  by 
which  tbe  latter,  in  conjunction  with  the  skiu,  is  freed 
from  it8  attachments,  and  after  completion  of  the  opera- 
tion Is  restortKl  to  its  original  position,  is  effected  through 
a  tongue-shnpcd  flap  whoso  base  corresponds  with  a  line 
unitin;r  the  root  of  the  nose  and  the  lower  extremity  of 
the  na.sal  ala  of  the  same  side.  The  flap  extends  ex- 
ternally beyond  the  malar  process. 

The  incisions  at  alt  points  extend  (Ii)wn  U>  the  l)one. 
The  attachment  of  the  mas.-4et«r  is  separiit*Ml  from  the 
malar  lione,  and  a  pointed  saw  is  introdnood  into  the 
pterygopalatine  fossa  and  through  the  sphenopalatine 
foramen  into  the  nose.  The  point  of  the  saw  will  be  in 
the  pharynx.  The  upper  jaw  is  now  sawed  through  in  a 
line  corresponding  with  the  lower  cutaneous  incision  above 
the  alveolar  process  into  the  pvriform  aperture. 

The  inferior  wail  of  the  orbit  is  exjKwed,  and  the  malar 
bone  is  sawe<l  through  at  first  at  its  middle,  and  then 
from  the  infra-orbital  fissure  at  its  frontal  process.  If  the 
orbital  plate  and  the  nasal  process  of  the  malar  bone  are 
divided,  the  upper  jaw  may  be  soparated  at  its  inner  at- 
tachment, and,  iu  connection  with  the  overlying  soft  parte, 
may  be  reflected  upon  the  nose. 

Partial  resection  of  the  upper  jaw  is  imilertaken  through 
the  alveolar  process  for  the  removal  of  circnm scribed 
new-growths  (epulis) ;  then,  tlirongh  the  piilatal  process 
(Gussenbauer),  in  order  to  gain  access  to  the  base  of  the 
skull.  The  m  neons-peri  osteal  eovering  of  tlie  palate  ia 
divided  in  the  middle  line  throughout  its  entire  length, 
and  is  then  reflected  to  either  side  to  the  alveolar  proems. 
With  the'  aid  of  chisel  and  tnallet  the  jHiIatal  process  of 
the  upper  jaw  and  the  palate  bone,  together  with  the 
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lower  portion  of  the  vomer,  are  removed,  when  both  nasal 
ciivitios  and  the  base  of  the  skull  will  be  rfnderetl  ade- 
i]tiutely  aceessible  for  tlie  extirpation  of  tninora  of  the 
nnaopharynx. 

BflsectioQ  of  the  Lower  Jaw. — Upon  either  side  of  the- 
body  of  the  lower  jaw  there  passes  upward  a  ramne  which 
articulates  through  it.i  upper  extremity  with  tlie  glenoid 
cavity  of  the  temporal  boue.  A  eeoond  process  arisii^ 
from  the  upper  extremity  of  the  ramus  is  tlie  coroooid, 
which  aerves  for  the  attachment  of  the  tendon  of  the 
temporal  muscle.  The  external  surface  of  the  ramus  of 
the  lower  jaw  is  covered  by  the  niasseter  muscle,  the  inner 
by  the  internal  pterygoid.  Both  of  these  muscles  are 
attached  at  the  angle  of  the  jaw.  The  entrance  into  the 
inferior  dental  canal  is  marked  upon  the  inner  aspect  of 
tlie  ramus  of  the  lower  jaw  by  a  bony  process.  A  de- 
pression passing  from  this  o{>ening  on  the  inner  aspect  of 
the  jaw  obliquely  forward  and  downward  to  the  chin 
serves  for  the  attachment  of  the  mvlohvoid  muscle. 

Usually  resection  of  only  one-half  the  lower  jaw  is 
necessary.  To  this  end  the  bone  is  divided  with  the  saw 
vertically  in  the  middle  line,  its  l«»dy  denuded  upon  its 
outer  and  inner  aspects,  and,  after  division  of  tlie  tendon 
of  the  temporal  nmstile,  freed  at  its  articulation  with  the 
temporal  bone.  In  performing  total  resection  of  the 
lower  jaw  the  bone  is  likewise  first  divided  in  the  median 
line,  when  the  two  halves  are  separately  detached.  Tu- 
mors, as  well  as  necrosis,  furnish  the  indication  for  the 
performanoe  of  resetition  of  the  lower  jaw. 

8tep8  of  the  Operation. — The  patient  is  plaoed  upon  the 
table  with  the  upper  portion  of  the  body  elevat^^.  A 
fflitaoeous  incision  is  made  ^'ertii.iilly  through  the  middle 
o£  the  lower  lip  down  to  the  chin,  and  from  here  at  an 
oblique  angle  it  la  directed  outwwrd  in  the  line  of  the 
border  of  the  lower  jaw  to  its  angle.  The  incision  at  all 
points  penetrates  to  the  bone.  The  soft  parts  are  dis- 
sected from  the  external  surface  of  the  bone,  and  the 
mucous  membrane  of  the  cheek  is  incised  along  its  line 


Plate  iS Resection  of  the  Lower  Jaw. 

Tho  luwcr  jHiv  in  Oiviili'il  wltL  IIil-  saw  iu  tlif  miildlt  Hue  and  nitaMd 
outward.  On  the  floor  of  the  munlh  there  ia  visibUi  the  mylohjofd 
muscle  OTsrljiiig  the  sublingual  giand  mid  tlie  lingual  uerru.  The  in- 
teruul  pterygoid  muscle  (/S)  ia  partially  deluohed  from  the  j>w.  Snr- 
roimding  the  neck  of  the  Jnw  in  the  eitemal  pterygoid  muscle  (iV)  iritli 
the  intcciwl  mnxllhiry  Hrtdr;  (Ifi).  The  attachment  of  the  t«mpomt 
muule  [7)  to  tkucoronuid  pruceas  U  preserved :  (Gg)  genioKloMus  muacla)| 
(Gh)  geniobf  old  muscle, 
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of  reflection  upoD  the  alveolar  process  of  the  jaw.  Throngllj] 
tlie  cutaneous  incision  the  soft  parts  an'  to  be  freed  aUdi 
from  the  posterior  surface  of  the  botiy  of  tlic  jaw.  After' 
(liviaion  of  the  mylohyoid  miit^le  the  nincons  membrane 
is  incised,  ami  the  buccal  cavity  is  o|iened.  From  the 
inner  side  of  the  chin  the  origin  of  the  genioglossue  and 
the  geniohyoid  musclea  of  the  corrospoiidiug  side  are  freed 
with  the  knife  close  to  tlie  bone.  After  extraction  of  the 
inner  inei»>r  tooth  the  chain-saw  or  the  wire-saw  may  be 
[Mdsed  around  the  exposed  bone,  and  the  division  ia  to  be 
effected  near  the  middle  line  in  a  vertical  directi<Hi 
(Fig.  165).  The  opemtor  gra-sps  the  denuded  half  of  the 
jaw,  and  while  he  dislomtos  the  Iione  in  abduction,  divides 
with  scissors  the  attachments  of  the  masseter  and  ptery- 
goid muscles  at  the  angle  of  the  jaw.  It  is  now  an  easy 
matter  to  detach  by  blunt  dissection  the  soft  parts  on  the 
inner  and  outer  sides  of  the  ramus  of  the  jaw.  "While 
the  abducted  half  of  the  bone  is  rotated  outward,  the 
operator  divides  with  scissors  the  vessels  and  nerves  that 
enter  the  inferior  dental  canal,  as  well  as  the  externa! 
pten-goid  muscle  at  its  attachment  to  the  articular  process 
(Plate  18).  After  the  tendon  of  the  temporal  muscle  also 
has  been  divided,  and  after  tiic  head  of  the  lower  jaw  is 
forced  out  of  the  glenoid  fossa,  the  capsule  of  the  joint  is 
detached  from  the  lower  jaw,  when  the  bone  is  freed  from 
all  its  attachments.  The  mucous  membmue  of  the  cheek 
is  unite<l  by  suture  with  that  of  the  floor  of  the  mouth, 
and  the  wound  in  the  skin  also  is  closed  by  suture. 


nESHCTiONS  OF  THE  JA  WS.  219 

lenuMrari/  Reneclion  of  the  Ijowcr  Jatc. — Simple  (livi- 
Bion  of  the  bixiy  of  the  lower  jaw  is  iin<lertakeii  when  it  is 
<leaire(i  to  render  accessible  the  floor  of  the  mouth,  the 
{)alatine  arch,  the  tongue,  the  upi)er  |»ortions  of  the 
pharynx,  and  tlie  base  of  the  brain  (resection  of  the  thini 
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Flo,  I«n.— R4«ectiou  uf  iLu  Inwpr  jaw.  Tbe  Ic.wpr  jnw  eipowd  hy 
detaohineut  of  the  Buft  purUi;  tliu  chaiu-saw  liiviiles  tlie  jaw  in  the 
tnedian  Bagittitl  iilaoe. 

division  of  the  trigeminus  by  the  operation  of  Mikulicz) 
for  purposes  of  surgical  intervention.  The  division  is 
mn^le  either  in  tlie  middle  line  through  the  chin  (S^iHot) 
or  laterally  (I-angenbeck).  The  bono  is  «awe<l  through  or 
divided  with  the  chisel  either  iu  ii  linear  mnuucr  f>r  in 
form  of  a  step. 
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—Lateral  Temporary  Division  of  the  Ramus  of  thcV 
Jaw  by  the  Method  of  Langenbeck. 

The  wouiiil  ia  luiulp  to  gapn  by  Bcparatiim  of  the  segments  uf  (he  jaw; 
Jf,  saned  surfaces  of  tlie  ramus  of  tbe  Jaw ;  Oil,  hyoid  bone  ;  lie,  dlgnatrio 
iDiucle,  with  its  tendon  divided ;  Uh,  niylolijuid  muscle ;  He-  hyoglosaus 
muscle;   H,   bypoglogaal   oervo ;   L,  liogual  nervu;  Sn,   aobamiiltMcj    _ 
gland ;  R,  sabtingual  gland.  ^ 

Mode  of  Operation. — The  lower  lip  is  divided  in  tb^| 
median  line  to  a  point  below  the  chin.  From  the  lower  « 
extremity  of  the  incision  a  sharp-pointed  knife  is  passed 
along  the  posterior  surface  of  the  bone  and  brought  out 
at  the  frenum  of  the  tongiie.  After  extraction  of  the 
middle  incisor  tooth  a  chain-saw  or  a  wire-saw  is  passed 
around  the  bone,  which  is  divided  in  a  linear  direction 
parallel  with  the  cutaneous  incision.  By  means  of  re- 
tractors the  cut  surfaces  of  the  bone  are  sejiarated  widely, 
when  the  structures  of  the  floor  of  the  mouth,  tlie  suhlii 
gual  gland,  and  the  tongue  itself  are  rendered  sufficii 
accessible  {Fig,  166). 

The  posterior  portion  of  the  tongue,  the  palatoglossal 
arch,  the  pillars  of  the  fiiuces,  and  the  wall  of  the  pharjnx 
are  better  reaclidd  through  laicnil  ienipomry  dilution  of 
the  ramiiH  of  the  jaw,  us  recommended  by  Langenbeck 
(Plate  19),  The  cutaneous  incision  passes  vertically 
downward  from  the  angle  of  the  mouth  to  the  level  of 
the  larynx.  The  general  course  of  the  operation  corre- 
sponds with  that  of  median  division.  In  both  instances, 
after  completion  of  the  operation,  the  divided  lialvcs  of 
the  jaw  arc  reunited  witn  metallic  sutures.  The  cuta- 
neous wound  is  closed  with  interrupted  sutures. 

Resection  of  the  Lower  Jaw  in  its  Continuity. — For  the 
removal  of  portions  of  the  lower  jaw  in  its  continuity  the 
cutaneous  incision  is  made  down  to  the  bone  at  its  mar- 
gin. The  soft  tihsnea  are  detached  from  the  outer  and 
inner  surfaces  of  tlie  jaw,  until  the  mucous  membrane  of 
the  lip,  as  well  nw  that  of  the  floor  of  the  mouth,  is 
divided  close  to  the  Ijoiie.  At  the  two  points  through 
which  the  jaw  is  to  lie  siiwiil  a  t*x)tli  is  withdrawn,  and 
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the  segnicut  of  l>onc-  of  determined  siz«  is  removed  with 
the  chain-saw.  In  .similar  manner  the  middle  portion  of 
the  jaw  is  removed.  In  addition  to  the  incision  at  the 
margin  of  the  Iwne,  it  is  recommended  that  the  lower 
lip  in  this  situation  be  divided  vertically  in  the  middle 
line  in  such  a  muuner  tliat  an  incision  of  the  following 
form  resnlts:  _]_.  After  resection  of  tlie  middle  portion 
the  stumps  of  the  genic^iosaufl  muscles,  separated  6-om 
the  chin,  must  be  fixed  in  the  cutaneous  wound  by  fiutiire, 
so  that  the  tongne  thna  deprived  of  its  attacliment  to  tlie 
chin  does  not  fall  backward,  a  contingency  not  unattended 
with  danger. 

Operations  on  the  Tongue. — E.-jtirpation  of  tumora 
of  the  tongue  are  atypicjd  procedures  that  are  not  carried 
out  according  to  gL-nerally  applicable  rules.  It  is  of  the 
greatest  importance  that  the  removal  of  the  tumor  be 
effected  through  healtliy  tissue,  and  that  the  wound-defect 
be  9o  made  Uiat  union  through  HUture  or  closure  of  the 
wound  with  healthy  tongue-substance  is  possible.  The 
])reliminary  operatioDH  performed  for  the  purpose  of 
facilitatiug  total  extirpation  of  the  tongue  and  rendering 
the  floor  of  the  mouth  more  convenient  of  access  liave 
already  been  considered  in  part  (temporary  resection  of 
the  lower  jaw). 

In  performing  operations  upon  the  tongue  the  patient 
is  placed  upon  tne  table  with  the  upwr  part  of  the  body 
elevated.  The  neck  is  stretched  and  tlie  head  Is  fixed  in 
this  position.  The  mouth  is  held  open  with  a  suitable 
speculum  or  gag.  The  tongue  is  grasped  with  a  .strong  silk 
ligature  passed  through  its  structure  and  drawn  forward, 

Circuniacribed  tumors  at  the  margin  of  the  tongue  are 
excised  in  the  form  of  a  wedge  through  the  month  from 
healthy  tissue  with  the  scalpel  or  witli  scissors.  The 
wound  can  be  closed  by  linear  approximation  through 
deep  and  superficial  sutures. 

In  advance  of  extirpation  of  half  or  the  whole  of  the 
tongue  ligation  of  the  lingual  artery  upon  one  or  boti) 
sides  is  undertaken  to  prevent  hemorrhage. 


\ 
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If  the  extirpation  is  to  be  effoctwl  tliroiigli  the  powti'- 
rior  portion  of  the  tongue,  or  if  together  with  the  whole 
tongue  the  floor  of  the  mouth  and  the  sublingual  glands 
are  also  to  be  removed,  the  ticld  of  operation  in  rendered 
more  conveniently  accessible  by  preliminary  procedures. 
I  ^       These  preliminary  operations  consist  in  : 
L^B     1.  Division  of  the  eneek  from  the  angle  of  the  moiitli ; 
^H     2.  Submental  incision  (Kegnuli-Billro'th) ; 
^^B     3.  Temporary  division  of  the  lower  jaw  : 
^H         (a)  In  the  middle  line  (S(<dillot)  ; 
^^H         (b)  Through  the  ramus  of  the  jaw  at  a  point  cor- 
^^H  responding  with  the  first  molar  tooth  (I^ngen- 

^H  beck). 

^^r  IHvittion  of  the  cheek  m  a  horizontal  direction  from  the 

^^Hb^S^c  '>^  die  mouth  renders  the  operation  more  convenient, 

^^^^lasmuch  as  the  lield  of  operation  is  made  roomier,  aiitl  it 

can  also  be  ljett*r  illuminated.     After  the  operation  on 

the  tongue  has  been  completed  the  incision  in  the  cheek 

can  be  imited  by  suture. 

SuhmerUal  remocal  of  the  tovrfue,  first  performed  by 
Regnoli  of  Pisa,  is  effected  through  a  semilunar  incision 
made  upon  the  neck  along  the  ramus  of  the  lower  jaw. 
Kegnoli  conjoined  with  this  arched  incision  a  second, 
vertical  incision  passing  from  the  chin  to  the  middle  of 
tlie  hyoid  bone.  Billroth  made  only  the  simple  arched 
incision.  Access  is  gained  to  the  inner  side  of  the  ramus 
of  the  jaw,  the  attacnments  of  the  mylolivoid  muscle  are 
separated  laterally,  and  those  of  the  genioglossus,  genio- 
hyoid, and  digastric  muscles  in  the  middle,  and  the 
mucous  membrane  of  the  buccal  cavity  is  opened  through- 
out the  entire  extent  of  the  incision.  The  tip  of  the 
tongue  is  caught  with  a  thread  and  drawn  through  the 
wound.  By  these  means  the  stnu'tiircs  of  the  floor  of  the 
mouth,  as  well  a.s  the  tongue  do^^■n  to  its  base,  are  con- 
veniently accessible  for  operative  attack  {Fig.  167). 

Teinporart/  reeedion  of  the  lower  jaw  is  effected  in 
accordance  with  the  rules  laid  down  ou  page  219.  The 
divided  portions  of  the  lower  jaw  are  held  apart  by  means 
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of  eliarp  hooks,  in  consequence  of  wliicii  the  field  of 
operation  is  rendered  more  extensive.  The  division  of 
the  lower  jaw  may  be  linear,  or,  to  facilitate  approxima- 
tion in  Huturing  the  bone,  it  may  be  made  in  steps. 

In  tJie  presience  of  extensive   disease   nf  the   tongue 
Kocher  effects  extirpation  of  the  oi^n  from    the  base. 


Fio,  1^. — ^Submeotal  Bipomre  of  Uib  tongue  b;  the  method  of . 

He  first  performs  preliminary  tracheotomy-  The  cuta- 
neous incision  passes  from  the  mastoid  process  along  the 
anterior  border  of  the  stern oniastoid  muscle  to  the  levd 
of  tlic  hyoid  bone,  and  from  this  ])oint,  in  the  furrow 
between  the  floor  of  the  mouth  and  the  neck,  forward,  to. 
end  in  the  median  line  at  the  chin  (Fig.  168).  The  fla' 
thus  outlined  is  reflected   back,  when,  after  ligation  d 
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the  fueiiil  and  lingiml  arteries,  the  siibmaxillnry  glands 
are  removed.  The  Imccal  cavity  is  (ipt-ned  tliroiigli  the 
mylohyoid  niiiscle,  and  the  mucous  mcnibranp  detached 
from  the  Iuwlt  jaw.     The  tongue  must  yet  be  separated 


liW)m  the  hyoid  hone,  after  whieh  the  whole  organ 
^brought  forward  antl  dividetl  tliroiigh  healthy  struc;ture. 
Tonflillotomy. — Amputation  of  Tiynertrophied  tonsiln 
(tmisillntiimy)  is  imdertaken  with  the  free  hand,  with  t!ie 
liiiLiit-|><iiiilrd  knife  (Muzeux),  or  with  the  giillliillnu  in- 
t^tni[jiu[it  of  FidiLienHtuck.  In  the  first  instaiiec  llie  tonsil 
is  gruf^ped  with  a  tenaculum  forceps,  drawn  out  of  its 
niche,  and  amputated  by  sawing  niovenientfl,  from  below 
npwani,  of  a  blunt-pointed  knife  (Bell's)  whieh  is  curved 
upon  the  flat. 

The  tonsillotomc  of  Fahncnstoek  facilitates  rapidity  in 

Kipperation.     The  ring  at  the  lower  extremity  of  the  inetni- 

nent  is  for  the  thumb,  and  the  ring  on  each  side  for  the 

ladex-fingcr  and  the  middle  finger  of  the  o]>erating  hand. 

"Tiile  the  thumb  and  fingers  are  approximated,  the  ring- 


J 
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shaptHl  knife  advances,  while,  at  the  same  time,  a  harpoml 
is  projected  in  the  opposite  direction  (Fig.  169,  a,  b). 
lu  the  performance  of  tonsillotomy  the  patient  is  a 
on  a  chair  with  his  face  toward  the  light.  The  head  isl 
bent  backward  and  the  mouth  is  widely  opened.  The  l 
operator  sits  in  front  of  the  patient,  and  introduces  the 
closed  tonsillotomc  with  the  right  hand,  while  with  the 
left,  with  the  aitl  of  u  spatiilu,  he  depresses  the  tongue 
npon  the  floor  of  the  month.  Thu  tonsillotome  is  so 
introduced  tliat  the  liaqMxin  is  directed  in  the  median 
plane.  After  the  ring  is  applied  over  the  tonsil  and 
slightly  pressed  against  the  arch  of  the  palate;,  the  tonsi] 


FlO.  IfSI.— FahnenBtock' 


is  amputatefl   by  means  of  vigorous  pressure  with  the   , 
thnmb  and   linger  (Fig.   170).      If  the  right  tonsil   in 
operated  ujxin,  either  the  hands  must  be  crossed  or  the 
tonsillotome  ninst  be  gnided  by  the  left  hand.  j 

In  the  performance  of  tonsillotomy  in  the  manner  de- 
scribed there  is  no  danger  of  profuse  tf<?condary  hemop-  I 
rhage.  Only  if  the  incitiion  is  made  more  deeply  and  ' 
reaches  the  plane  of  the  posterior  capsule  of  the  tonsil  ' 
may  the  hemorrhage  be  profuse.  There  is  no  danger  of 
iiyiiring  the  internal  carotid.  The  most  reliable  metirad  | 
of  controlling  the  hemorrhage  is  by  uniting  the  wound  by  I 
deep  sutures. 
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Plastic  Operations.— PliiKlie  oiH-rations  inolmle-l 
tlicKHi  acceHsiiiy  o|h.' nitidis  by  lucirns  of  wliicli  exitttitig,  J 
wound-defects  are  oovered  with  integument,  bm  well  aa  J 
aueh  procedures  as  are  intended  for  the  correction  of  1 
coitgeiiital  or  acquired  (Itformity.  In  the  first  cate-  " 
eory  belongs,  for  instance,  the  formation  of  peduncu- 
late<I  flaps  for  the  closure  of  defects  left  by  wounds ;  in 
the  latter,  the  operation  for  liarelip,  rliinoplast)',  blepha- 
roj]lasty,  etc. 

In  covering  wound-defects  the  adjacent  skin  is  dniwn  ' 
over  either  directly  or  after  being  I'reeil  by  incisions  and 
sttached  in  place.  In  other  cases  flaps  taken  from  neigh-  i 
boring  stnicttires  must  be  separated  from  the  subjacent  -J 
titwucs,  and  either  displaced  laterally  or  rotated  about  1 
their  base,  in  order  that  they  may  be  brought  in  apposi-' 
tion  with  tiie  defet^t,  and  fixed  in  place. 

A  triangular  defect  that  is  not  too  large  is  covered  J 
directly  by  means  of  deep  sutures  parallel  to  tlie  l>aae,  1 
and  linear  union   is  tints  eflfected.     (Linear  union  after  ■ 
wedge-shaped  excision  of  the  lower  lip  in  illustrated  in  J 
Figs.  171  and  172.)     If  the  defect  be  greater,  rhomboid] 
flaps  aymmetrically  situated  on  either  side  may  be  drawn  \ 
toward  the  middle  line  to  cover  the  defect  (Dieffenlwch, 
Figs.  173  and  174).     In  place  of  the  rhomboid  flap  an 
archeJ  incision   passing  from   the  hai^e  of  the  defect  on 
either  side  may  outline  a  portion  of  adjacimt  skin,  which 
is  brought  over  the  defect  and  attached  in  i)lace.     Quad-  i 
riluteral  or  oval  defects   may  be  covered  by  one  or  two  ■  I 
symmetricallv  formed   flaps   taken  from  the   immediate! 
neighborhooti  (cheilopliisty  by  the  method  of  Bruna,  or  I 
by   that   of   I^ngenbecW,    Figs.    175   and    176)   of  the-l 
defect.  f 

The  flap  is  made  to  eorrcspond  in  shape  with  that  of  .1 
the  defect,  though  somewhat  larger.  These  methods,  in  1 
accordance  with  which  the  flnps  are  obtained  from  the  I 
immediate  neighborhood  of  the  defect,  stand  in  contrsH-j 
distinction  with  that  in  which  a  pedunculated  flap  belong  ^ 
ing  to  a  remote  portion  of  the  body  remains  attached  m  / 
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Fio.  171.— Showlug  tliu  ittfett  in  Ihe  aoft  parU. 


} 


1.  172.— Showing  tbu  dcfetC  uuittil  iiy  linear  si 


^^V  its  origins 
^^r  healed  in 
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its  original  situation  through  the  {>e<Ui:le  until  the  i\ayt  has 
healed  in  the  defect  (rhinoplasty  by  means  of  a  flap  re- 
moved from  the  arm,  according  to  the  method  of  Tag- 
liaeozzi). 

Another  method  for  covering  in  deficiencies  by  means 
of  skin  removed  from  remote  jwrtions  of  Iho  liody  con- 


,rlip:o 


le  of  the  Dap. 


I  the  formation  of  a  bridge-shaped  flap,  beneath 
i  which  the  part  to  be  covered  is  pushed  and  fixed,  so  that 
y  wound-surface  comes  to  lie  in  apposition  with  woiind- 
]  surface.  After  the  flap  has  united  it  is  detached  from  the 
f  subjacent  Htructures  by  transverse  division  of  its  extremi- 
L  ties.  Finally,  flaps  completely  separated  from  their  at- 
I  tschments,  that  are  not  pedunculaled,  may  be  implanted  and 


i 
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made  to  Iieal  upon  wouiid-surfiiceB  (Reverdin,  Thiersch),  j 
Thiersch  cuts  witli  a  bruad  knife  Iargt>  and  t-ms\\  flaps  of  f 
epidermis  wliieh  are  placed  close  together  upon  a  fresh-  \ 
encd  wound-surliice,  preferably  like  uLiDglcs  upon  a  roof.  ] 
Krause  has  recently  applied  large  un pedunculated  flaps,  1 
removed  from  the  entire  thickness  of  the  skin,  upon  recent  1 
wound-surfecea  free  from  hemorrhage. 


Cdkilopiabty  » 


THE  Hetboi>  a 


IB  mcmbraui'  of  thv  chwk  Hiid  wbat  ii  lufl  of  the  i 


In  the  prpseiice  of  extensive  defects  after  extirpation  ' 
of  the  entire  lower  lip  the  intcffument  of  the  chin  and  of  *. 
the  submental  region  may  advantageousiy  be  utilized  in  1 
the  form  of  a  bridge-like  flap  to  cover  the  deficiemy  ] 
(Morgan,  Rfguifrl  An  incision  parallel  to  the  lower 
bonder  of  tlic  d.^f.^t   i.-  made  below  the  chin.     The  di»- 
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taace  of  the  incision  from  the  miirgiii  of  the  defect  should 
slightly  exceed  the  heiglit  ui'  the  deti'ct.  The  bridge  thaa 
furmed  is  dissected  from  the  stihjacent  tissues,  and,  Itkc  a 
visor,  is  pusiicd  upward,  fixed  \a  the  lower  jaw  by  tneana 
of  a  peg,  ajid  fitted  into  the  defect  (Figs.  177  and  178). 

Special  Fonns  of  Plastic  Operatioiu. — Rhivoptaxty. — 
Plastic  restoration  of  the  nose.  Total  or  partial  rhino- 
plasty may  be  undertaken,  accordingly  as  total  or  partial 
restoration  of  the  nose  may  be  required. 

Fonnaiion  of  a  Nose  from  the  Skin  of  the  Forehead, — 
The  operation  consists  essentially  in  grafting  upon  the 
ireehened  margins  of  the  defect  in  the  nijse  an  approxi- 


inately  triangular  flap  from  tlie  forehead,  from  whose  base 
the  Dosat  aim  and  the  septum  are  ibrmeJ.  Through  its 
ai>ex  the  tlap  retains  its  connection  with  the  skin  at  the 
root  of  tlie  nose.  After  the  defect  has  been  freshened  the 
size  of  the  flap  to  be  formed  is  determined  Ity  mi^asure- 
ment,  a  tentative  flap  being  first  made  of  adhesive  piaster 
or  of  leather  and  fitted  to  the  deficiency.  After  the 
proper  shape  and  size  have  been  determined  the  model  is 
spread  upon  the  forehead  and  the  actual  flap  is  outlined 
about  this.  The  triangular  flap  thus  formed  lies  obliquely 
upon  the  forehead,  with  its  apex  directed  toward  the 
supra-orbital  margin.     The  one  side  of  the  frontal  flap  is 


HH  continuous 
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'  continuous  with  one  side  of  the  freslienetl  surface  of  the 
triangular  defect  in  the  nose.  The  flaj>,  together  with  the 
periosteum,  is  detached  from  the  subjacent  structures, 
rotated  at  an  angle  of  about  1 80°,  and  placed  over  the 
defect.  The  middle  segment  of  the  base  of  the  flap, 
folded  loDgittidinally  una  fixetl  by  sutures,  forms  the  Bcp- 
tiun.  The  lateral  portions  of  the  flap  are  reflected  so  that 
wound-surfaces  are  brought  in  uppositiou  and  nasal  alee 
are  formed  on  either  side  (Figa.  179  and  180).  The  nose 
thus  formed  is  fitted  into  the  defect  and  lixed  in  place  by 
sutures.  The  i>03terior  extremities  of  the  nasal  aire  and 
the  septum  are  to  be  attached  to  the  freshened  surface  of 


Fia.  ISl. — Total  rfiinnpluaC;  rroro  tho  ikln  of  the  forchetd. 

E'^e  cheek  and  the  upper  lip,  when  the  lateral  margins  are 
L  to  be  united  with  the  lateral  portions  of  the  defect.  The 
I  defect  in  the  forehtad  in  rednewl  by  means  of  silk  sutures 


J 
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before  the  formu.tiiiii  uf  tlic  ixusaX  aim  aiid  the  eeptum.  I 
The  (lefeut  still  rcmainiiig  iu  tlm  iiikldio  is  pttrniittetl  tol 
close  by  granulation,  or  it  is  covered  with  Thiersch  grafts.  J 
Iu  the  Dcwly  t'ormed  uasul  orifices  email  rubber  tubes  are  i 
intnxhiced  (Fig.  181).  The  tiiattguring  (oki  at  the  root! 
fif  the  nose  corresponding  tfl  the  [wint  of  reflection  of  the  J 

,)  can  be  removed  by  excision  at  a  second  sitting  after  J 
healing  hus  taken  pliicc. 

Numenins  pnx'i'dures  have  the  object  of  providing  the  J 
newly  formed  nose  with  a  strong  support  in  order  that'] 
disfiguring  sinking  in  of  the  tegunientary  nose  may  be  1 
averted.     Thiersch  first  makes  a  qnudrangular  flap  on  | 
either  side  from  the  c<intiguous  skin  of  the  check  with  its 
base  toward  the  middle  line.     Bolli  flaps  arc  united  in 
the  middle  line  over  the  defect  in   the  nose,   with   the 
wound-surface  outward.      Over  this  is  then  placed  the 
flap  from  the  forehead  made  in  the  typical  manner.     The 
wonnd-surfaces  are  covered  by  transplantation. 

Konig  makes  a  vertical,  band-like  flap  from  the  soft  1 
tissues  anti  bone  of  the  forehead  with  its  base  at  the  root  J 
of  the  nose.  The  cortical  structure  of  the  frontal  boaSfl 
which  is  chiseled  away  throughout  the  extent  of  the  flapt  1 
retains  its  attachment  to  the  latter.  The  tegumentary- 1 
osseous  flap  is  reflected  downward  over  the  nose,  so  that  1 
ita  wound-surfac*  is  directed  fonvard.  Over  this  the  flap  | 
of  soft  tissues  is  formed  from  the  forehead  in  the  usuM  | 
manner.' 

Sehimmelbuseh,  likewise,  forms  the  nose  upon  06te>  J 
plastic  principles;  a  triangular,  pedunculated  flap,  with  J 
its  apex  at  the  root  of  the  nose  and  its  base  at  the  margin,'^ 
of  the  hair,  is  outlined  hyan  incision  and  is  chiseled  Bwayl 
together  with  the  cortical  layer  of  the  frontal  bone.  &f  d 
displacement  of  the  flap  the  defect  in  the  forehead  is  cov^ 
ered,  and  the  tegnmontary  osseous  flap  is  permitted  i 
undergo  granulation.     After  from  four  to  eight  i 

.n  Baddlp-noHc  an  niitflcial  bridge  ran  Ii«  miulc  of  gold  <ir  pUtiiiot 
and  this  bridire  Is  slipped  in  pUre  tfarougb  SD  iDclaioii  which  ii  niha 
guently  auto  red. — En. 


PLASTIC  OPERATIoys. 
I  Formation  op  \  Nasal  Ala  from  thk  Skis 


Fio.  Ifl3.— The  flap  is  placed  in  the  detetl  an4  V\i6io  aw^imsA. 
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when  all  necrotic  tissue  has  been  cxfuliatetl,  cicatrisation 
of  the  inuur  siirfuce  of  tiie  flap  is  l)rtnight  about  by  traii*- 
ul&ututiun  by  the  niethotl  of  Thiersch.   .Only  after  the  j 
flap  ia  covorod  by  skin  is  it  in  a  separate  o])enitioD  placed  I 
in  the  freslieneil  defect  in  the  nose,  where  it  should  heal  I 


in  place.  The  septum  is  formed  from  the  cutaneouafl 
margin  of  the  pyriforni  a}>erture  by  means  of  two  syni*B 
metrical  flaps.  fl 

The  Inst  two  methods  (Konig.  Schimmelbusch)  may  b^ 
employed  advantageously   in  the   operation   for   saddle- 
nose. 
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Operation  for  Harelip. 


Fio.  1ST. — FKHlianiug. 

Pia.  IBS.— Wuuud  ikftve  adjiiali 

Fio.  189.— Suture. 

Maloaionk's 
FlQ.  190.— Freshouiug. 
Fio.  1»L— The  llap  ou 
Flo.  IIB.— Suture. 


«iitc  ia  tlislaciil«(i  d< 


According  to  t))e  metliwl  of  TagliacoKzi,  the  ekin  fovfl 
the  foruiutiou  of  the  noso  is  obuiiued  fmm  the  foreEirni.g 
Tfie  rhomboid  flap  at  first  retains  its  conuection  with  th« 
arm  by  meuus  of  its  pedicle,  aud  ia  in  part  sutured  in  th»fl 
freshened  defect     For  this  purpose  it  is  n(:K;esKary  for  tl 
arm  to  be  placed  aud  maintained  immovably  in  a  poeitit 
as  close  to  the  face  as  possible.     Only  after  the  flap  haa  * 
healed  li)  place  uan  the  bridge  that  connects  it  with  the 
arm  be  severed.     The  nose  is  tlien  formed  from  the  flap 
in  the  cust^iniary  manner. 

For  partial  jdastic.  operations  upon  the  no8e  strict  ruled 
cannot  be  formulated.     Siiiteble  pntcerliires  will  have  to" 
be  devised  for  the  individual  ease  from  the  elenienta  £ 
the  plastic  closure  of  defects.     In   tiie  ab.tence  of  i 
latonil  wall  of  the  nose  also  the  flap  to  cover  in  the  defe 
may  be  taken  from  the  forehead.     In  the  formation  of  fj 
nasal  ala  a  pedunculated  flap  is  fonned  from  the  dorauiq 
of  the  ntxse,  and  from   the  ojHxiBite  side  of  the  nose,  i 
from  the  skin  of  the  cheek.     The  pedicle  of  the  flap  is  i 
the  upper  portion  of  the  hack  of  the  nose  (Figs,  182  aiM 
lu3).     A  pedimculated  flap  fiirmeil  from  the  stibstatu 
of  the  upjKT  lip  may,  by  rotation,  be  introduced  into  thi 
freshened  defect  of  the  nasal  ala  and  there  be  fixed  b 
suture.     To  replace  an  absent  septum  the  tissues  may  ti 
advantageously  obtained  from  the  iip|)er  lip. 

Plantic  chftire  of  defects  in  the  inteffumeiii  of  tiie  e. 
imdoplcaiy)  invohnng  its  entire  thickness  requires  spt 
operations.     The  flap  ingrafted  in  the  defect  must  I 
covered  upon  its  inner  surface  with  skin  or  mucous  men 
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liRAt  LT-L.lSliE.SBKLKS    MKTUOD. 

Kiu.  lUJ,— Frtf-Li'iiiiig. 
Fio.  IW.— Wiiiiiid. 


Operation  tor  Bilateral  Harelip.  ' 

Ffo.  I9B. — FrcAbeuiDB. 
Kio.  197.— Wouud. 

Flo.  laa.— Suture. 

brane  to  prevent  cicatricial  contraction.  Wolfler  obtain 
mucous  membrane  Croni  some  otiier  part  of  the  Ixxiy  ant 
transplants  it  to  the  inner  aspect  of  the  flap.  Thierech' 
flaps  also  have  been  utilized  for  the  same  purpos 
(Ewald).  Success  will  be  more  certain  if,  in  ri'placini 
the  defect  in  the  mucous  membrane,  a  cutaneous  fla] 
with  its  epidermal  aspect  directed  toward  the  cavity  ol 
the  mouth  i?  fitted  into  the  defect.  Kra^kc  incises  th 
skin  adjacent  to  the  defect  in  the  form  of  a  flap,  which  i 
di.ssected  free  from  its  margin  toward  the  d<'fcct  and  ha 
its  cutaneouK  surface  directed  toward  the  cavity  of  thi 
mouth.  Gersuny  has  shown  that  the  nutrition  of  the  fla] 
will  be  sufficient  also  if  this  remains  connected  with  tfai 
subjacent  stnicttiros  only  by  a  zone  of  eiibcutaneous  con 
nective  and  fatty  tissue.  The  mode  of  procedure  is  indi 
cated  in  Figs.  184,  186,  and  186.  The  outer  side  of  th. 
flap,  as  well  a»  the  defect  resulting  from  the  plastic  opera 
tion,  can  be  covered  by  plastic  naps  or  by  transplanta 
tion  by  the  method  of  Thiersch.  Czeniy  employs  a  loiij 
flap  made  from  the  integument  of  the  neck,  which  i 
folded  and  lies  in  the  defect  like  a  double  flap.  The  flaj 
is  twice  as  long  as  the  defect  to  be  covered. 

Israel  forms  qIno  a  long  flap  from  the  integument  ol 
"the  neck,  whose  extremity  is  sutured  in  the  defect  in  sad 
a  manner  that  the  cutaneous  surface  is  directed  towftrr 
the  buccal  cavity.  Atlerthe  flap  has  healed  in  place  it  ii 
severed  at  its  point  of  insertion  and  the  free  pasterior  por 
tion  is  folded,  and,  with  wound-surface  applierl  to  wound 
surface,  placed  upon  the  already  healed  portion  of  the  flap 
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^H  The  flap  cliwiiij^  in  the  defect  is  thus  cIoiil)le,  with  its  "' 
^^V  cutaneous  siirfai':e:i;  directet]  on  the  one  side  toward  the  \ 
^^        mouth,  and  on  tiie  other  side  toward  the  exterior. 

Operation  for  Harelip. — N6laton's   procedure,  intended 
for   the   correction    of    incomplete    iiarelip,   consists    in 
division  of  the  upper   lip  above  and   parallel  with   the 
defect    The  mai^u  of  the  defect  is  drawn  downward  and   i 
the  rhombic  wound  is  united   in  a  linear  niunner  at  riglit 


auglee  to  the  transverse  lissure  of  the  mouth  (Figs.  187, 
188,  and  189).  Malgaigne  tbrms  a  Hap  U|)on  either  side  j 
from  the  free  border  of  the  lip  bounding  the  defect  and  j 
removes  the  angle  of  the  defect.  The  flaps  are  deflected  1 
downward  and  united  with  each  other  (Figs.  190, 191,192}.'* 
A  niwlificatiou  of  this  method  constitutes  the  operation  of  ] 
Mirault-Lan  gen  beck.  From  one  of  the  margins  of  the  de-  j 
feet  a  Malgaigne  flap  is  formed  in  t'i-pical  manner.  The  I 
second  margin  of  the  defect  is  frt'shened  in  a  bevelled  4 
manner,  and  the  rod  border  of  the  lip  is  removed  at  tbe  4 
angle  of  the  defect.  After  union  lias  been  efiected  the  j 
flap  constitutes  the  free  iKirder  of  the  lip  (Figs.  193,  194,  j 
and  19.5).  ^  ' 

In  cases  of  bilateral  harelip  the   middle  segment,  a 
well  as  iMith  lateral  margins  of  the  defect,  must  be  fresh-J 
enod.      A  Malgaigne  flap  ia  fornieil  <in  either  side,  whiohl 
/s  cut  through  at  its  ape.\.    The  flaps  ate  displaced  down- J 
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\  ward  and  united  with  one  aiiotlier  below  the  middle  seg- 
ment. The  margin  of  the  defect  on  either  side  is  brought 
in  apposition  with  the  corresponding  freahunwl  edge  of 

I  the  middle  segment,  with  which  it  is  uniteil  {Figs.  196, 
197,  and  198). 

tf  the  SsHnre  in  thp  lip  (mT>^n  so  nidet?  that  its  margius  cannot  be 
bniiiRht  in  apposition,  incisions  fur  the  relief  of  tenidon  ate  made  at  the 
luuml  dIe  to  jcive  mobility  to  the  maritinH  of  the  flsBure  (Fig.  I9S). 

If  the  middlo  wgnicnt  IB  especially  promlaent,  plastic  cloenn  of  the 
double  flsBiire  in  the  lip  is  to  bo  effected  only  atlir  depresBioD  of  the  in- 
tennaxillary  bone.  To  this  end  the  luncoas  membrane  at  the  lower  free 
border  of  the  septum  is  divided  and  separated  from  the  vomer  oD  citbpr 
aide.  The  vomer  is  divided  throuRhont  its  pntire  height  with  a  Binjcle 
stroke  of  the  BcissorB.  when  the  Interrnmillary  bone  ean  be  re4idily 
pitshod  into  plaeo  by  prosanre  from  before  hoekward. 

Staphylorrhaphy  and  nranoplaBty. — fllnphylorrkaplni, 
plastic  closnre  of  eongenital  defects  of  the  soft  psilate, 
consist*}  in  freshening  of  the  mai^ina  of  the  defect  and 
their  union  by  suture.  The  operation  is  performed  with 
the  patient  either  in  the  upright  posture  or  with  the  head 
dependent.  Tlie  margins  of  the  defect  are  grasped  indi- 
viuually  with  forceps  and  the  fresliening  is  effected  with 
a  HHiatl  iihurf>-|>oint«d  knife,  and  union  is  establiiihed  by 
mcana  of  small,  heavily,  curved  needles.  If  the  margins 
of  the  defect  can  be  brought  together  only  with  great 
tension,  it  is  recommended  that  freeing  incisions  be  made 
on  either  side  of  the  veil  of  the  palate. 

Plastic  closure  of  defects  of  the  hard  palate  (ktoko- 

j^mty)  is  effeeted  in  three  stcp^.      The  first  consists  in 

freshening  the  margins  of  the  defect  and  the  formation  of 

[  a  bridge-like  flap  on  either  side  in  such  a  manner  that 

I  an  incision  is  made  thntugh  the  mucous  membrane  on  each 

T'ttde  down  to  the  bone,  parallel  with  the  margin  of  the 

[.defect,  at  the  alveolar  border  of  the  palate,  reaching  from 

F  the  last  molar  to  the  outer  incisor  tooth.     In  the  second 

\  Btep  of  the  operation  the  flap  thus  outlined  is  rendered 

\  mobile,  the  nuicotis-periosteal  covering  of  the  palate  lieing 

■  Bcpamtiil  from  the  bone  by  means  of  a  smaU  raa^^wt^ 

introduced  through  the  outer  incisuni.     To  TtjTvicT  ■nv'^^^e 
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the  soft  palate,  its  attaohment  to  the  palate  bone  is  freed 
by  means  of  a  knife  curved  on  the  flat,  go  tliat  the  fls)t6 
at  all  poiutscan  be  moved  toward  the  middle  line  without 
tension.  The  last  stop  of  the  o|>eration,  which  consiets  in  i 
fiuture,  is  carried  out  iti  the  middle  line  in  the  same  way 
as  in  staphylorrhaphy. 

To  avoid  ondno  tension 
ftoeing  incUiuDS  thrunRh  the  veil  of  thu  pnlatr  have  h 
(Dieffenbacbl.    Billmtb  dinpenaes  with  the  im^iniuns  llimiigh  the  velum, 
BUd  prefers  chiHolliiig  the  median  pliit«  or  the  pterygoid  procmB  of  the   j 
sphenuid  hnae,   hy  duplAceinent  oi   which  lawat^  relief  of  tewrion  ia   1 
etibcled.    WolIT  etfecis  suficietit  mohillaition  uf  the  soft  palate  by  ado-  1 

quate  dctachiueut  of  the  coTeiiiigs  nf  the  hurd  palate,  to  that  a( 

operations  are  iiiin 

Operations  on  Nerves. — If  in  cases  of  trigeminal 
npiiralgi;i  oonscrvative  methods  of  treatment  have  been 
unattended  with  sueeess,  operative  intervention  becomes  ' 
allowable.     Simple  division  of  the  nerve  {neuroiomy)  is 
iinjnstifiahle,  as  exporienee  has  shown  that  the  transverse 
sections  of  the  dividetl  nerve  shortly  reunite.     The  ex- 
section  of  a  portion   of  the  nerve  {nem-fciomy)  is  more 
promising  in  tliis  connection,  althongh  the  nerve  is  regen- 
eratoil  after  a  somewhat  longer  time.      Large  segments 
of  ner\'e3,  together  with  their  smallest  branches,  may  be 
removed  by  means  of  the  procedure  of  Thiersch  (extrao-  i 
tion  of  nerves,  neurtxairaivi).     The  nerve  in  <{Ue8tion  is  I 
exposed  in  a  given  situation,  graspotl  transversely  with  a  i 
forceps-like  instrument,  and  removed  throughout  a  t 
siderable  extent  of  both  {t.^  distal  and  its  proximal  couiBe  j 
bv  slowly  rotatory  movements  (a  Jialf  rotation  in  the  see-  •] 
ond,  Thiereeh). 

First  (OphthaJmic)  Division  of  the  Fifth  Nerro.— The  ] 
sm.illest  of  the  three  divisions  of  the  trigeminal  nerve  I 
enters  the  orbit  thnnigh  the  sjiliendidal  fissure.  Of  tJieJ 
branches  of  the  ophthalmic,  only  the  frontsi!  nerve  is  of  ■ 
surgical  importance.  It  runs  along  the  roof  nf  the  ori^t^l 
and  divides  into  two  branches:  the  snnratrochlear,  wbiohiJ 
leaves  the  orbit  above  the  pulley  of  the  superior  obiiin 
muscle  to  supply  the  skin  of  the  upper  eyelid  and  1 
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ferchfad ;  and  the  supra-orbital,  whicli  passes  tlirtmgli  the 
Buura-orl)ital  notch  to  tht;  forehead. 

To  expose  the  frontal  nerve  an  incision  is  made  below 
thceyebrow  parallel  with  the  supra-orbital  margin, dividine 
the  skin  and  the  tarso-orbital  fascia.  The  contentB  ot 
the  orbit  are  earefiilly  detached,  when  the  trunk  of  the 
nerve  becomes  visible  on  the  roof  of  the  cavity.  The 
branches  of  the  nerve  are  looked  for,  grasped  with  the 
forceps,  and  torn  oirt  individually  (Fig.  200), 

Second  (Superior  UazUlair)  Division  of  the  Fifth  Nenre. 
— The  suprama.xillary  division  of  the  fifth  nerve  leaves 
the  eranial    cavity  through  the  foramen  rotundum,  enters 


sphenomaxillary  fossa,  and  passes  without  change 
[  course  through  the  infra-orbital  fisKure  into  the  infra- 
"bilal  canal  on  the  flour  of  the  orbit,  leaving  the  lat- 
:  through  the  infra-orbital  foramen,  to  break  up  upon 
B  face  in  a  fan-siiaped  distribution  into  its  various 
ranches.  The  infni-orbital  foramen  is  situated  in  the 
»nine  fossa,  about  O.'i  em.  below  the  middle  of  the  iufra- 
'bital  margin. 
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3t  exit  in  ^H 
:m.  below  ^| 


To  expose  the  mfra-orbUal  nerre  at  its  iwint  of  e 
the  canine  fossa  the  iDct.sioi)  is  made  about  0.5  c 
am!  parallel  with  the  infm-nphital  margin  throughout  an 
extent  of  about  4  em.  The  lower  mai^iii  of  the  wound 
is  retracted  by  iiiciins  nf  hooks.  The  incision  through 
the  elevator  niusoleH  of  the  npper  lip  passes  down  to  t 
bone,  and  the  periosteum  is  reflected  downward,  when  the  i 


trunk  of  the  nerve,  as  it  esroipes  from  the  infra-o 
foramen,  as  well  as  it«  radiation  upon  the  face,  eomes  mto 
view.  After  division  of  the  inferior  tarso-orbital  mem- 
brane the  cont^-nt^  of  the  orbit  are  raised  upward, 
the  intra-orbitnl  canal,  eovere<l  bv  a  thin  lamella  of  bone  J 
on  the  floor  of  the  oHiit,  is  exposed.  This  lamella  taM 
removed  as  deeply  as  possible,  the  ner\'e  gras]Ktd,  and  Its 
central  extremity  gradnally  withdrawn  (Fig.  201).  Th* 
peripheral  j>ortion  of  the  nerve  can  be  ri-rnoved  to  ft* 
finest  branches  by  being  rolled  up  iii>on  Thiersdi'a 
forceps. 

If  the  sniH'ri'ir  miixillary  nerve  is  to  be  expo.sed  at  thea 
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bafic  of  the  skiil!,  acoesR  to  it  will  be  gained  by  temporary 
resection  of  tlie  malar  bone  (Ijoasen,  Bratin).  An  incisioD 
throiiKli  the  integument  is  made,  as  in  exposing  the  infra- 
orbital ner\e  (Koclier),  and  it  is  extended  nntward  over 
the  malar  prominence.  The  malar  bono,  together  with 
the  malur  process  of  the  upper  jaw  and  the  zygomatic 
riflge  of  the  sphenoid  bone,  is  resected  in  snch  a  manner 
that  a  large  portion  of  the  outer  wall  of  the  orbit  is  re- 
moved. The  malar  Iwne  is  drawn  outward,  if  it  is  divided 
also  through  it«  temporal  process,  and  the  nerve  is  fmisped 
at  tlie  foramen  rotundum  and  extracted  with  Thiersch 
forceps. 

Third  (Inferior  Maxillary)  Divisioii  of  tho  Pifth  Herve. 
— The  third  division  of  the  trigeminal  nerve  leaves  the 
sknll  through  the  Ibramen  ovale.  Of  the  upper  group  of 
its  branches  only  the  buccinator  nerve  is  subjected  to 
burgical  attack.  This  nerve  burrows  tiirougb  the  external 
.  pter)'goid  muscle  and  passes  along  the  outer  surface  of  the 
buccinator  muscle  to  the  angle  of  the  mouth.  The  nerve 
is  at  times  the  seat  of  isolated  neuralgia.  Of  the  larger 
branches  of  the  inferior  maxillary  nerve,  the  infenor 
dental  and  the  lingual  are  uf  sui^ical  importance.  The 
inferior  dental  nerve,  the  largest  branch  of  the  inferior 

I  maxillary,  passes  downward  between  the  internal  and 
external  pterygoid  muscles.  On  the  inner  aspect  of  tlie 
ramus  of  the  lower  jaw  it  enters,  with  the  artery  of  the 
same  name,  into  the  dental  foramen  and  passes  through 
the  dental  canal,  to  make  its  exit  at  the  mental  foramen 
as  the  mental  nerve.  The  lingual  ner\'e  in  the  first  part 
of  its  course  passes  downward  with  the  dental  nerve.  At 
the  anterior  Dorder  of  the  internal  pterygoid  muscle  it 
turns  forward,  and  passing  over  the  mylohyoid  muscle 
reaches  the  lateral  border  of  the  tongue. 
Exlrabuccal  Exposure  of  the  Buccinator  Nerve  (E. 
Zuckerkandl). — A  cutaneous  incision  is  made  in  the  direc- 
tion of  a  line  pa»sing  from  the  tragUR  to  the  middle  of 
the  nasolabial  fold.  The  duct  of  Steno  apj^ears  in  the 
wound  and  is  drawn  downwanl.     After  division  of  tiic 
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maseeter  fascin  the  buccal  pad  of  fat  comes  into  view,  and 
is  freed  fmni  its  attaclimeuts  and  removed.  In  the  wouud 
there  is  now  visible  the  coronoid  process  of  the  lower 
jaw,  with  tlie  prominent  hiwer  portion  of  the  tendoD  of 
the  temporal  muscle.  At  the  inner  Uirder  of  this  tendon, 
surrounded  by  loose  u.'llular  tissno,  lies  tiie  trunk  of  the 
buccinator  nerve. 

Tlie  iiiferior  dental  nerre  may  be  esposeil  Isefore  its  en- 
'  trance  into  the  dental  canal,  within  the  canal,  and  after 

■  its  exit  at  the  nicutnl  foramen.  Prior  to  its  entrance  into 
the  canal,  at  the  lingnla,  the  norve  is  acceRsible  from 
without  {Sonnenbui^s  opening),  as  well  as  from  within, 
the  cavity  of  the  month  (Paravicini).  Sonnenburg  makes 
an  incision  around  the  angle  of  the  lower  jaw,  separates  the 
insertion  of  tlie  internal  pterygoid  mnscle  from  the  bone, 
Nl  and  advances  along  the  inner  sur^ce  of  the  ramus  of  the 
ji^aw  to  the  lingula,  where  the  nerve  is  grasped  with  a 
iiLlunt  hook,  brought  out  and  resected,  or  extracted  with 
■gjjrc^ps.  This  method  is  attended  with  difHculties  in  so 
"  "  18  it  18  necessary  to  operate  at  a  considerable  depth ; 
effltven  operating  upon  the  dependent  head  simplifies  the 
y«  ^procetlure  only  in  inconsiderable  degree.  Paravicini  has 
S^L^^  recommended  exjNisure  of  the  nerve  from  the  buccal 
cavity  by  separation  of  the  internal  pterygoid  muscle 
from  the  inner  surface  of  the  ramu^  of  the  jaw  at  the 
lingula. 

lirposure  of  the  Inferif/r  Denial  Nerve  wilhin  the  Datial 
Oinal. — The  ner\'c  is  most  conveniently  reached  by  chis- 
elling ont  a  piece  of  the  outer  plate  of  the  bone  at  the 
point  of  junction  between  the  l>ody  and  the  ramus,  and  in 
this  manner  exposing  the  dental  canal.  An  arch-shaped 
cntaueous  incision  is  made  at  the  angle  of  the  jaw. 
The  attachment  of  the  masseter  muscle  is  freed  and 
separated  from  the  bone  in  the  neighborhood  of  the 
angle  of  the  jaw  by  means  of  a  raspatory.  In  the  mid-i 
die  of  a  line  uniting  the  angle  of  the  jaw  with  the 
I  maJar  tooth  a  piece  of  bone  as  lai^  as  a  lentil  is  goueed,] 

^^      oiit  of  tlie  outer  wall  of  tlie  jaw.    Xftei  &«  ■ — ' — *' 
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Btructnrti  has  been  |)assc(l  pmfuae  arterial  hemorrhage 
from  the  injured  inferior  dental  artery  will  indieate  that 
the  canal  has  been  opened.  With  a  blunt  hook  the  nerve 
can  be  readily  raised  from  its  bwl,  and  it  is  either  resected, 
or,  betteT,  it  is  extracted  with  forctms. 

The  Ungual  nerve  is  most  reaaijy  reached  from  the 
buccal  eavnty.  An  incision  is  made  npon  the  side  of  the 
tongue  at  the  itoint  of  reflection  of  the  iriiicons  membranc- 
frmu  the   inner  side  of  the  lower  jiiw  iiix.n  the  loiigne. 


<^^^ 


Tin.  3l>>,-Iblnilj 


The  large  nerve-trunk  lies  immediately  beneath  the 
mncouH  membrane.  The  method  of  Sonnenbui^  and 
that  of  Paravieini  for  ex|iosnre  of  the  inferior  dental 
nerve  also  permit  access  to  the  lingual  nerve  in  its 
upper  piirt. 

The  meDiai  tierce  can  be  made  accessible  at  its  point  of 
exit  from  the  lower  jaw,  from  either  within  or  without 
the  buccal  cavity.  Extrabiiccal  exposure  is  accomplished 
by  means  of  a  cutaneouH  incision  tnrov\^Vi  tW  vVto  %.V  '&v«; 
JeveJ  of,  aad  several  centimeters  exteroaX  \o,  ^e  Stosw^ 
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tooth  of  the  eorresj»(>iiding  side.     The  incision   rpaches 
down  to  the  bone,  and  the  soft  parts  are  detached  from  tlie  | 
jaw,  when  the  nerve  can  be  seen  making  its  exit  s 
tense  eord  from  the  mental  foramen.     To  gain  i 
the  nervtr  from  within  the  cavity  of  the  mouth  an  analo- 
gous procedure  is  followed.     The  incision  is  made  at  tlie  [ 
point  of  reflection  of  tlie   mucous  membrane  from  the  | 
inner  surface  of  the  lower  lip  upon  the  lower  jaw  (Fig.   , 
202).  ' 

Oper&tion  for  Exposure  of  tlie  Second  and  Third  DiviS' 
ions  of  the  Fifth  Nerve  at  the  Base  of  the  Skull  by  the 
Method  of  Kriinlein. — A  tiCTiiicirciihir   Hiip,  with   its  con- 
vexity downward,  is  furmetl  from  the  tissucH  of  the  check, 
its  hai*e  corresponding  to  the  upper  boundary  of  the  zygo-  ■ 
matic  arch.     The  cutaneous  flap  is  dissected  upward,  the  | 
t«'mporal  fascia  divided  transversely  over  the  malar  bone, 
then  the  zygomatic  arch  sawed  through  in  advance  of  the  | 
articular  tubercle  and  through  the  body  of  the  bone  and,  | 
with  the  attachment  of  the  massetcr  muscle,  reflected  I 
downward.     The  exposed  coronoid  process  of  the  lower  4 
jaw  is  broken  through  and,  together  with  the  tendon  of  I 
the   temporal   muscle,  is  displaced  upward.     The  third  1 
division  of  the  fifth  nerve  is  reached  by  passing  from  thai 
npper  bonier  of  the  external  pterj'goid  muscle,  tovrard'l 
the  base  of  the  skull,  just  behind  the  root  of  the  ptery- 
goid process,  where  the  foramen  rotundum  is  situated. 

To  reach  the  superior  maxillary  nerve,  progress  munt 
be  made  forward  through  the  wound  to  the  pterygopalatine 
fossa,  where  in  the  depth  of  the  depression  the  nerve  can 
be  grasped  with  a  hooK  just  after  Its  exit  from  the  round 
canal  and  drawn  forward.     In   closing  the  wound   thaj 
detached  segments  of  bone    are  fixed   in   their  origtmU'l 
situations  by  means  of  bone-sutures  and  the  margins  oHJ 
the  cutaneous  wound  are   approximated.  ' 

Eiposaie  of  the  Third  DiviBion  of  the  Fifth  Nerve  at  th« 
Baee  of  the  Skull.— /J^/ro^jwca/  ^f(iho<.}  of  KrtmMv.—A 
rutaneom  incision  rs  made  on  the  cheek  from  IJie  angle  of 
the  mouth  to  t/ie  lobule  of  t\ic  eat.    TW  Wwwil  ^of  J 
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fat  is  lifted  oiit  of  its  bed  and  removed  completely ;  then 
tile  coronoid  pnwess  is  divided  and  disloi'ated  upward. 
The  lingual  and  inferior  dental  nerves  are  exposed  and 
isolated  on  the  inner  aspect  of  tlie  ramus  of  the  lower  jaw, 
and  followed  upwani  to  the  base  of  the  skull,  while  the 
external  pterygoid  mnscle  i»  drawn  lo  one  side.  Salzer 
forms  a  flap  with  its  base  downward  from  the  tissues  of 
the  cheek  and  the  temporal  rffrion,  and  extendinj;  a 
finger's  breadth  beyond  the  zygomatic  arch.  The  latter 
is  resected  and,  together  with  tiie  skin,  is  reflected  down- 
ward. The  temporal  mnscle,  beginning  at  its  insertion, 
is  freed  from  the  l)one.  Progressing  ftx)in  the  outer  sur- 
fiice  of  the  temporal  bone  toward  the  under  surface  of  the 
sphenoid  bone  the  foramen  ovale  is  reached,  where  the 
nerve  is  divided  with  a  tenotome  having  a  concave  edge. 
By  the  method  of  Miknlicz  access  to  the  trunk  of  the 
nerve  is  gained  by  temporary  resection  of  the  lower 
jaw  just  in  advance  of  tlic  ineertion  of  the  masseter  mus- 
cle. The  cutaneous  incision  passes  from  tlie  mastoid  pro- 
cess along  the  sttfrnomastoid  mu'-rlr  to  the  comn  of  the 
hyoid  Ixmc,  and  from  this  jHimt  in  a  (urved  diri'ction  to 
the  anterior  bonliT  of  the  masse  tei    muscle. 

Intracranial  Operations  on  the  Tngeminus. — Extirpation 
of  the  Gasaeiian  Ganglion  by  the  Method  of  Kravtie. — A 
uterus-shaped  flap  is  formed  from  the  structures  in  the 
temporal  region,  with  its  base  over  the  zygomatic  aR-h. 
The  flap  is  6,5  cm.  long,  and  its  base  measures  3  or  3.5 
em.  Its  greatest  width  is  5  or  5.5  cm.  The  incision 
passes  down  to  the  hone.  The  cranium  is  oix-ned  with 
the  circular  saw  or  with  chisel  and  mallet  in  the  shape 
and  size  of  the  cutaneous  flap  and  the  skin  with  tlie 
bone  attached  is  reflected  downward.  The  surgeon  ad- 
T&uces  bet>veen  the  bony  floor  of  the  skull  and  the  dura 
ID  the  middle  cerebral  fossa  to  the  foramen  spinosum, 
where  the  trunk  of  the  middle  meningeal  artery  is  ligated 
and  divided.  To  this  end  the  brain  enclosed  in  dura  must 
be  carefully  raised  upward  with  a  broad-bladed  s^ttila.. 
After  extensive  separation  of  the  dv\ia  ttt^m  \]he  \i>swfe  -wA 
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elevation  of  the  hraiii  tlie  GiiSMTian  gauglion  comes  into 
view,  in  the  deptli  of  the  middle  eerebral  fossa,  external 
to  the  dura.  Tlie  ^nglion  is  grasped  transveraely  with 
Thiersch's  forceps  at  the  point  where  it  becomes  the  tnutk 
of  the  trigeminus,  when  the  second  and  third  diviHionB  n{ 
the  iien'c  are  divided  in  the  intracranial  openings  of  the 
respective  canals.  The  first  division  of  the  ner\-e  will 
have  Ix-en  previously  divided  close  to  its  origin  from  the 
ganglion.  By  rotation  of  the  forceps  the  ganglion,  to- 
gether with  a  proximid  portion  of  the  trigeminus  trunk, 
will  he  extrai'tc'il.  Dnyi'ii  !i;is  endeavored  to  facilitate 
access  to  the  f,r:ini:!inii  hy  iv;<rtiiiri  of  the  malar  bone. 
Operations  on  the  Air-passages. — The  air- passages 
may  be  ojiened  through  the  larjTix  (lai-yvffolomji),  at 
through  the  trachea  0raekeotomg).  The  incisions  for 
oiiening  the  respiratory  tract  are  longitudinal,  and  are 
made  on  the  anterior  aspect  of  the  neck  in  the  middle 
line.  The  upper  and  lower  hyoid  muscles,  whii ' 
the  respinitory  tract,  are  arranged  symmetrically  and 
meet  in  the  middle  line  of  the  neck.  "Between  the  inner 
borders  of  these  muscles  (whit«  line  of  the  neck) 
may  be  gained  to  the  larynx  or  the  trachea  by  merely 
passing  through  the  layers  of  tascia  and  the  connective- 
tissue  space. 

Opening  of  the  Larynx  (Laryngotomy), — The  situation 
of  the  cartilaginous  constituents  of  the  larj-nx  can  be  ac- 
curately determined  from  the  snrface  of  the  neck  by  pal-. 
pation.  The  laryngeal  prominence,  the  edge  formed  by 
the  approximation  of  the  lateral  lialves  of  the  thyroid  car* 
tilage,  the  arch  of  the  cricoid  cartilage,  are  accessible  to' 
palpation,  as  well  as  tlie  cricothyroid  membrane,  wliich 
appears  as  a  less  resistant  area  between  the  thyroid  and 
uriouid  cartilages.  The  larynx  is  opened  in  tlic  middle  line 
either  through  the  thyroid  cartilage  {thyrotomi/)  or  through 
the  cricothyroid  membrane  (ericofhi/rotomi/) ;  finally,  tne 
larynx  may  Iw  divideil  by  a  median  incision  throu^ouC 
\_  ita  entire  length  down  to  tlic  first  tracheal  ring  {laryngty- 
■re).     Thvrotiiiiiy  ur  larj'iig<itisaiire  is  always  pre 
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by  tracfieotomy  aud  the  intrixlactkni  nf  a  truelioal  tau- 
iiula. 

ThjTotomy  is  undertaken : 

(1)  In  the  presence  of  foreign  bodies  in  the  lairnx 
which  have  become  impacted  and  cannot  be  removed  by 
endolaryngeal  procedures ; 

(2)  In  the  presence  of  cicatricial  narrowing  of  the 
larynx ; 

(3)  In  the  presence  of  tumors  of  the  larjTis  j 

(4)  As  a  preliminary  operation  in  the  performance  of 
total  or  unilateral  extirjtation  of  the  larjmx. 

Laryngofissure  may  be  necessary  in  the  extirpation  of 
tumors  when  for  their  complete  removal  freer  access  to 
the  interior  of  the  larynx  is  required. 

In  the  performance  of  thyrotomy  or  lai-yngojissure  the 
patient  is  placed  in  the  dorsal  decubitus,  with  the  upper 
portion  of  the  body  elevated,  and  the  cervical  portion  of 
the  spinal  column  extended.  The  incision  is  made  accu- 
rately in  the  middle  line  from  the  hyoid  bone  to  the  cri- 
a>id  cartilage.  The  cervical  fascia  i.s  divideil,  the  sterno- 
hyoid musclea  are  separated,  and  the  thyroid  cartilage  is 
exposed.  The  cartilage  is  fixed  at  it»  lower  Imnler  with  a 
sharp  hook,  and  a  sharp-point^'d  knife  is  introducc<I 
through  the  cricothyroid  membrane  into  the  lumen  of  the 
larynx.  Through  this  opening  the  thyroid  cartilage  is 
divided  with  scissors,  with  a  bhmt-poinlcd  knife,  or,  if 
necessary,  with  Imnc-scissors,  accurately  in  the  middle 
line  upward  to  the  thyrohyoid  membrane.  The  lateral 
halves  of  the  divided  tliyroid  cartilage  are  held  apart  by 
of  sharp  tcnacula.  exposing  the  interior  of  tlie 
larynx  to  o])crattve  attack  (Plate  20).  In  accordance 
with  the  nature  of  the  oiieration,  it  is  at  times  desirable 
to  keep  the  lan-nx  o]>en  during  the  after-treatment. 
Under  other  conditions  the  halves  of  the  thyroid  cartilage 
and  the  overlying  skin  arc  closetl  by  interrupted  sutures. 
For  the  first  days  after  the  operation,  during  the  process 
of  healing,  the  entmnce  of  air  into  the  lungs  is  insured 
through  a  cannula  introduced  into  iW  \.Tac\\ea. 


Th»  tbyrubyaid  luembrani!.  tbe  thymiil  cartilage,  tbe  cricatbj-rol^fl 
ind  the  cricoid  csrtJUige  Hre  dividnl  in  tbe  middle  Uuo.    i 

Tbe  lateral  halves  uf  ihe  tbyrold  i»rlibige  are  lield  apart  by  t«iiiicul»  j 
tbe  interior  af  tbe  laryDX,  tbe  arytenoid  eurlilageg,  tbe  ventricular  bi 
Btid  tbe  vocal  bands  are  eipuxi^d  tt 

Qricothyrotomy,  opening  the  larynx  through  the  cri( 
thyroid  membrane,  <»n,  if  net^eesary,  be  executed  in  the 
aliortest  poasible  time  by  reason  of  the  superfioial  situation 
of  the  cricothyroid  ligament.  On  this  account  cricothyrot- 
omy  ia  the  operation  usually  employed  to  pmvent  acute 
BuSbcation  following  occlusion  of  the  larynx  by  a  foreij 
body,  in  cases  of  laryngospasm,  etc.  A  short  cutonw 
incision  is  made  from  the  middle  of  the  prominence 
tlie  thyroid  cartilage  downwani  beyond  the  cricoid  eail 
age  (Fig.  2Q^,  b).  If  delay  be  dangerous,  the  lower  ex- 
tremity of  the  cricoid  cartilage  may,  after  divTsion  of  the 
skin,  be  grasped  and  held  securely  with  a  sharp  tenaculum 

Eiissed  through  the  ligament.  If  the  operator  has  convinced 
imsolf  Ijy  touch  with  the  finger  as  to  the  position  of  the 
membrane,  this  is  cautiously  inriacd  in  the  middle  line 
with  a  sharp-pointed  knife  until  a  sensation  is  conveyed 
through  the  instrument  of  having  entered  the  lumen  of 
the  larynx.  At  once  the  opening  in  the  membrane  is 
made  to  gape  by  means  of  a  nook  inserter!  on  cither  side, 
and,  if  necessary,  the  membrane  is,  further,  notched.  The 
cannula  is  introduced  into  the  opening  tbn$>  made  and  tbe 
hix>ks  are  removed  from  the  woimd.  Ry  this  mode  of 
proce<lure  there  is  no  los.^  of  blood  and  the  cannula  lies 
80  snugly  within  the  wound  as  to  constitute  a  sort  of. 
tampon.  If  there  be  sufficient  time  for  the  performani 
of  tlie  operation,  the  cutaneous  incision  is  made  lon| 
and  the  cricothyroid  membrane  is  laid  bare  by  careful  i 
section.  After  the  subccitaneous  connective  tissue  hi 
been  passed,  the  cervical  fiu^'ia  is  divi<lcd  and  the  mi 
thyroid  membrane  is  exposeil.  The  lower  border  of 
cricoid  cartilage  is  raised  up  by  means  of  a  simple  shi 
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tenaculum,  which  is  introduced  into  the  middle  line,  whei 
the  membnine  is  divided  vertically  and  a  cannula  is  In 
tnxhiced.  If  necessary,  the  longitudinal  incision  in  th 
membrane  is  notched  on  the  right  an.l  the  left.  Throi^ 
the  crucial  incision  thus  formed  the  cannula  is  readily  in 
troduced.     The  latter  is  held  in  place  in  the  wound  b; 


"Sr- 


meatis  of  Mm  ii  fciix's  attached  to  the  bhicid  iif  the  cannula 
and  tied  lit  llic  iiaix!  of  the  neck. 

Total  and  Partial  Extirpation  of  the  Lairnx. — Total  Ex 
iirpniion  of  th-i  Lnrijiu:  by  the  Udhixl  of  liillr-th.—TTOch 
eotomy  ia  porfiirmed  a  few  days  in  advance  "f  the  opera 
tiou,  and  a  tamjwn-cannula  is  introduced.  A  longitudina 
incision  is  made  in  the  median  line  over  the  thyroid  car 
tilage,  with  which  is  conjoined  a  transverse  incision  at  th 
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^H  PUU  Ji — Extirpation  of  tbe  Larynx. 

^^f  I^st  step  of  tho  opentiun.    The  trachea  is  dividetl  tmigTeiwly,  t 

laryux  (L]  ii  tilovatwl,  viieu  the  cuuuectiuiia  betireeii  the  a 
uf  the  phttryni  aiiil  the  cricoid  caniUge  are  readtred  teuee.  Above,  Ilie 
laryiix  ia  Btill  attached  lu  the  byoid  bone  (Z)  by  meana  of  the  thywfhjoid 
membrane,    n.  poatorior  wall  of  the  pbnryni.    Li,  inferior  laiTilgwl  ^^ 
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level  of  the  hyoid  bone.  After  divieion  of  the  cervical 
fascia  tlie  Bttachiueota  of  the  sternothyroid  and  thyro- 
hyoid ruusL'Iea  to  the  thyroid  cartilage  are  severed  m>m 
the  middle  line.  Gradually,  by  thus  rotating  the  larynx, 
its  posterior  aspect  is  reached,  and  the  attachnient«  of  tha 
constrictors  of  the  pharynx  are  dissected  free  ironi  the 
lanrux.  After  also  the  upper  pole  of  the  tliyroid  glanct 
has  been  detached  on  either  side  by  bhiut  dissection,  th« 
larynx  will  be  rendered  sufficiently  free  to  be  raised  front 
its  place.  Fur  this  purpose  the  trachea  is  divided  trans- 
versely  and  drawn  upward,  and,  while  the  larynx  ii 
strongly  elevated,  the  connections  between  the  anteriiw 
wall  of  the  pharynx  and  the  cricoid  cartilage  can  be 
divided  with  the  "knife  (Plate  21).  Finally,  the  larynx 
will  be  attached  only  to  the  thyrohyoid  menibrane,  which 
is  divided  with  scisHors  on  either  aide  after  ligation  of  the 
PHperior  laryngeal  artery.  The  wounil  in  the  pharyns 
18  made  as  small  as  possible,  and  an  esophageal  tub^ 
is  introduced.  The  tanipim-cannula  is  replaced  by  sj 
ordinary  cannula.  The  wound  in  the  skin  ii 
smaller  by  means  of  sutures,  and  the  cavity  i 
poned. 

Parthl  e3-tirpaf!on  of  the  larynx  always  requires  larynet 
fissure  as  a  preliminary  operation.  This  renders  poseibl 
careful  inspetrtion  and  determination  of  the  parts  to  b 
removed.  Unilateral  resection,  acconliog  to  the  rule 
already  laid  down,  may  be  practised,  or  the  excision  j 
be  confined  to  the  mucous  membrane. 

Tracheotomy. — Tracheotomy  consists  in  properly  op^ 
ing  tlie  trachea  through  incision.    The  proq^dore  is  in  afi 
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c«ses  attended  with  tlic  intruduction  of  a  cannula  tliruugh 
the  opening  into  the  trachea. 
hmicationH  : 

(1)  InjwieA  of  the  larynx  (punctnretl,  incised,  and  giin- 
shot-wimnds,  fractures  ol  the  laryngeal  cartilages  with  dis- 
location of  the  fragments). 

(2)  The  presence  of  foreif/n  botiicn  in  the  traohea  which 
t-annot  be  removed  by  endolaryngeal  procedures, 

(S)  Stenosis  of  the  larynx  and  the  tniL'hea : 

(a)  CompreBsion-stenoBis  (goitro'fl  tumors, aneurysms) ; 

(b)  Ocelli 81  on-stvnosis.  Obstruction  of  the  lumen  of  thu 
larynx  or  the  trachea,  swelling  of  the  laryngetil  mnooiis 
membrane  (diffuse  submucous  laryngitis;  tuberculous, 
syphilitic,  and  typhoid  disease  of  the  larynx).  Narrow- 
ing of  the  liuneo  of  the  larynx,  or  of  the  trachea,  through 
exudates  (diphtheric  croup),  through  neoplasms  (carci- 
noma, papilloma,  granulation -tumors) ; 

(c)  Cicatricial  narrowing  of  the  larynx  (after  healing 
of  ulcerative  processes  j  after  operative  procedures  upon 
the  lapi'nx). 

(4)  As  a  pre/imlnaTi/  oprratimt,  or  in  conjunction  with 
other  operations  u[H>n  tlie  larynx  and  the  pharynx,  trache- 
otomy IS  performed : 

(")  To  prevent  the  entrance  of  blood  into  the  bronchi 
(ijimpou-csinnula) ; 

(A)  Following  operations,  with  avoidance  of  the  larynx 
left  open  or  cIosm  by  taiapon,  in  order  to  supply  the 
patient  with  air. 

(5)  Asphyxia  or  iidoxlciition,  to  render  possible  and  to 
institute  artificial  respiration. 

The  trachea  is  the  direct  continuation  of  the  larynx, 
|iassing  in  the  middle  line  of  the  neck  toward  the  upper 
aperture  of  the  thorax.  The  upper  portion  of  the  trachea 
lies  immediately  beneath  the  supcrficiid  stnicturcs  of  the 
neck.  The  suprusternal  portion  is  separated  from  the 
skin,  in  addition  to  the  two  layers  of  cervical  fascia,  bj;  a 
considerable  layer  of  cellular  tissue  containing  numerous 
veins.     The  thyroid  gland  overlies  the  trachea  between 
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the  third  and  sixth  otrtilaginouu  rings  with  its  lateral  1 
lobes  connected  by  the  isthmus,  OfU'ii  a  pyramidal  loiieJ 
of  the  thyroid  gland  covers  also  the  upper  portion  of  thol 
trachea.  The  anterior  surface  of  the  trachea  and  of  thaim 
thyroid  gland  is  covered  by  the  muscles  passing  from  the  1 
fltemiim  to  the  hyoid  bone  and  the  tnyroiit  cartilage 
(sternohyoid,  sternothyroid).  In  the  middle  line,  between 
the  muscles,  a  strip  of  trachea  is  covered  only  by  the 
cervical  fascia.  It  is  through  this  "  white  line  of  the 
neck  "  that  the  tnicliea  is  attacked.  The  isthmus  of  the 
thyroid  gland  divides  the  trachea  into  two  parts,  a  supra- 
thyroid  and  an  infrathyroid.  The  opening  through  the 
former  constitutes  superior  tracheotomy ;  that  through.J 
the  latter,  inferior  tracheotomy. 

Suptrior  Tracheotomy. — The  patient  lies  in  the  dors 
decubitus,  with  the  neck  over-extended,  and  a  cylindri 
pillow   is  placed   licncath  the  shoulders.     The  operatarfl 
stands  upon  the  right  side  of  the  patient  and  his  a.ssistai)t^ 
u[)on  the  opposite  side.     The  cutaneoiLS  incision  is  mac 
accurately  in  the  median  line  of  tlie  neck  from  the  mid(' 
of  the   thyroid   oartilage   to  lielow   the   thyroid  gla 
AfU-r  the  skin  and  the  subcutaneous  connective  ties 
have  been  incised  the  tense  fascia  of  the  neck  is  divide 
upon  a  grooved  director.    The  inner  liorders  of  the  stemch] 
hyoid  muscles  come  into  view,  and  arc  retracted  sym^ 
metrically  with  blunt  hooks.    The  situation  of  the  trachea 
is  determined  by  palpation  with  tlic  finger,  and  its  fin 
cartilaginous  ring  is  exposed  by  detaching  the  celM 
tissues  from  tlie  trachea  by  means  of  two  jail's  of  ai 
tomic  forceps.   The  field  of  oi>eration  is  extended  throiigh< 
out  a   sufficient  extent  by  incising  the   layer   of  ia^^j 
stretclicd  between  the  upper  border  of  the  thyroid  glasd" 
and  the  trachea,  and  dislocating  the  gland  downward  by  ' 
means  of  blunt  hooka.     Before  proi-eediiig  ^\ith  the  open- 
ing of  the  trachea  the  upper  rings  must  be  thoroughly 
eniosed  by  dissection.     Tlien  the  trachea  is  grasped  just 
below  the   cricoid   cartilaginous   ring   accurately  in  the 

'  Idle  line  with  a  simple  shaqi  tenaculum,  raisnl  some- 
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wliat  and  liclil  fixed  in  this  position.  The  trachea  is  then 
inuiucd  utiourately  in  the  middle  line  from  below  npwiipd 
for  a  distance  of  alxmt  1  cm.  with  a  sharj>-pointed  knife. 
The  opening  fhns  made  is  distended  by  means  of  sharp 
tenacnla  and  possibly  nicked  on  cithur  siiie.  Wliile  the 
three  tenacnla  are  held,  undisturbed,  in  place,  the  ope- 
rator introduces  the  cannula  into  the  trachea.  The  cuta- 
neous wound  is  reduced  in  size  by  int^rnipted  sutures,  and 
the  cannula  is  firmly  fixed  in  place  by  means  of  tapes, 

Inferior  Trackeoiomg. — The  patient  is  placed  in  the 
same  position  as  in  the  performance  of  superior  trache- 
otomy and  a  cutaneous  incision  is  made  from  the  lower 
border  of  the  tliyroid  glan<l  to  below  tlie  suprasternal 
fossa  (Fig.  203,  c).  After  the  skin  and  the  subcutaneous 
connective  tissue  have  been  penetrated  the  superficial 
layer  of  the  cervical  fascia  is  exposed  and  divided  upon  a 
grooved  director  in  the  direction  of  the  cutaneous  incision. 
A  considerable  layer  of  loose  connective  tissue  is  passed 
through  by  means  of  two  pairs  of  anatomic  forceps,  while 
the  inner  border  of  the  sternohyoid  muscle  on  either  Bide 
is  retracted.  In  the  dense  layer  of  connective  tissue  the 
middle  thyroid  veins  pass  vertically  downward  to  the  left 
innominate  vein,  and  must  be  avoided  or  possibly  ligated 
in  two  places  and  divided  between.  During  the  progress 
of  the  blnnt  dissection  the  situation  of  the  trachea,  toward 
the  convex  aspect  of  which  the  ojieration  proceeds,  should 
be  constantly  kept  in  mind  by  palpation  with  the  index- 
finger.  Before  tlie  trachea  is  reached  the  deep  layer  of 
the  cervical  fascia  is  divided  upon  a  grooved  director. 
Only  after  tliis  has  been  done  is  it  possible  to  isolate  the 
treachea  adequately.  Before  the  lumen  of  the  tube  is 
opened  the  trachea  is  grasped  with  a  simple  sharp  tenacu- 
lum and  raised  and  fixed  at  the  level  of  the  skin.  While 
the  trachea  is  incised  from  below  upward  the  index-finger 
of  tlie  left  liand  is  placed  in  the  lower  angle  of  the  wound 
behind  the  suprasternal  notch,  so  that  the  left  innominate 
vein,  which  [tasses  transversely  across  the  trachea  behind 
-the  manubrium  of  the  sternum,  as  well  as  the  innominate 
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Plate  aa.— Inferior  Tracheotomy. 

Tbo  waaud  U  bounded  1at«mlly  by  the  steruuhyoid  muaclee.  Tb»  M 
trachea  U  eipoeed  and  opened  upon  its  anterior  aspecl  for  tbe  intiodae-  I 
tiuu  of  the  cannula.  Venous  bninchM  (middle  thyroid 
paffiiDK  downward  from  the  thyroid  glund.  Lying  clow  to  the  right  of  1 
the  trachea  iu  the  depth  of  the  wound  ia  the  innominate  artery. 

urtery,  which  ia  in  tAuse  rclatiuii  with  the  trachea,  is  stif-  \ 
ficiently  protected.  The  ti-au)ieal  ^vouiid  ia  hehl  widely  I 
open  by  means  of  aliarp  tenacula,  and  if  necessary  is 
cised  to  right  and  left,  when  the  inti-oductiun  of  the  c 
nula  is  undertaken  (Plate  22). 

After  the  cannula  has  been  introduced  into  the  trachea  ' 
the  tenacula  are  removed.    The  cannula  is  fixed  by  means 
of  tapes  and  the  cutaneous  wutiud  is  reduced  by  suture. 
If  the  tracheotomy  can  be  pcribrmed  at  leisure  and  under 
favorable  conditions,  the   typical  mode  of  procedure  iu 
unattended  with  difficulty.     The  reverse  is  the  case,  bow^ 
ever,  if  the  operation  must  be  undertaken  in  the  preaenoe!| 
of  threatened  danger  to  life  or  of  severe  dyspnea.     Undw 
these  circumstances  all  of  the  presence  of  mind  of  the 
operator  will  be  re(]uired  to  maintain  the  moi^tery  of  the 
situation,  which  is  often  a  critical  one.      The  smallest  ■ 
veins  of  the  neck  are  dilated  and  distended  with  blood,  j 
In  the  presence  of  conditions  like  these  the  cutaneous] 
incision  is  enlarged,  as  by  this  means  the  isolation  and^ 
ligation  of  the  veins  are  considerably  facilitated.     Thalf 
thin  walls  of  the  distended  veins  are  not  readily  r 
nizable.     Veins  that  interfere  with  deep  dissection 
ligated  in  two  places  and  divided  between.    At  sucoesaivi 
stages  of  the  dissection  the  position  of  the  trachea  ia  oon-fl 
stantly  kept  in  mind.     Neglect  of  this  precaution  majrl 
lead  to  overlooking  the  trachea.     Before  the  trachea,  pr&*9 
viously  exposed  sufficiently,  Ls  o]>ened,  alt  bleeding  veseelgr] 
are  closed  by  ligature.     A  tenaculum  is  introduced  intokj 
the  trachea  for  the  purpose  of  jilaclng  the  organ  at  restl 
at  the  level  of  the  woimd,  as  it  woula  otherwise  rise  andV 
&11  with  the   respiratory  movements,  especially  in   thai 
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presence  of  dyspnea.  The  opening  into  tliL'  trachea  should 
be  made  exactly  in  the  middle  line,  euro  beiiie  taken  that 
the  incision  enters  the  lumen  of  the  tube  and  does  not  posa 
beyond.  If  the  opening  is  incomplete,  it  may  happen 
that  the  tracheal  cannula  makes  a  false  passage  for  itself 
beneath  the  mucous  membrane.  A  careless  incision  may, 
further,  injure  the  posterior  wall  of  the  trachea  or  even 
the  esoplwus.  After  the  trachea  has  been  opened  the 
incision  is  dilated  by  means  of  tonacula,  while  at  the  same 
time  as  the  cannula  is  introduced  the  trachea  is  held 
steadily.  The  latter  preuiutioii  is  important,  as  through 
its  neglect  the  opening  may  be  lost  to  view  in  consequence 
of  the  movements  of  the  trachea.  Apart  from  the  fact 
that  such  an  event  may  render  impossible  the  proper  in- 
troduction of  the  ciiQUula,  subcutaneous  emphysema  may 
result  and  extend  from  the  wound  to  the  cellular  tissue  of 
the  neck. 

The  cannula  (Fig.  204)  in  accordance  with  its  curvature 
is  introduced  in  an  arched  manner.     The  whistling  sound 


Flo.  205.-TrunJelcTil 


with  which  the  air,  after  a  short  period  of  apnea,  escapes 
from  tlie  tube  in  tlie  indication  that  the  cannula  is  properly 
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pliiccd.     The  ciinmilu  -if  Kripslmbcr  (Fig. 

used,  particularly  in  FniDcc;  it  is  armed  with  a  conical 

pilot,  for  iulrodtietiuu.     When  the  cannula  is  in  place, 

the  pilot  is  replaced  by  a  permanent  internal  cannula 

(Fig.  206,  b).     Until  the  cannula  is  aecuretl  by  means 

of  the  tapes  the  tube  must  be  held  immovably  in  the 

wonnd. 

Tracheotomy  for  the  purpose  of  tamponade  of  the 
trachea,  with  simultaneous  insurance  of  access  of  air,  ia 
Bometimes  practised  as  a  preliminary  procedure  in  bloody 
operations  about  the  mouth,  the  larynx,  and  the  pharynx, 


^K.    (St 


The  tainpon-cannula  is  intendcil  to  prevent  the  entrance  of 
hlofKl  ia  the  course  of  operations,  and  the  aspiration  oT 
secretion  from  \sonnds  in  tlie  further  pn^cHS  of  the  c 
The  so-called  taniiwn-cannula  employed  tor  this  purnnae 
is  surrounded  with  compressed  sponge  (Hahn),  wntch 
swells  in  the  trachea  and  completely  occupies  its  lumea, 
or  the  tube  is  surrounded  by  a  small  rubber  bag  (Trea^ 
delcnburg)  which  can  be  filled  with  air  bv  means  of 
bellows  (Fig.  20.5).  The  bag  is  dii^tt-ndcd  with  air  afte» 
the  cannula  has  been  introduced,  and  adants  itself  accit^ 
Qttely  to  the  interior  of  the  trachea,  occludiug  itj*  lumen 
'~  |.V  stopper  does  the  neck  of  a  flask. 
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Intubation.' — Iiitubutioit  is  a  blootllcas  procedure  in- 
teutled  to  reiidt-r  tlie  lary-nx  patiiloiia  in  the  present-e 
of  respiratory  obstruction  by  the  introduction  ol'  a  rigid 
tube.  The  operation  was  rt.'cuni  mended  a  number  of 
years  ago  as  a  substitute  for  tniehcotomy  in  cases  of 
laryngeal  stenosis  from  croup,  and  it  has  in  the  course 
of  time  secured  more  and  more  supporters. 

The  most  important  indicatlini  for  intubation  consists  in 
laryngeal  stenosis  such  as  is  observed  in  conjunction  with 
laryngeal  croup.  Further  indications  are  afiordcil  by  the 
various  forms  of  chronic  stenosis  of  the  larynx  observeti 
in  adults.  Under  these  conditions  intubation  is  a  substi- 
tnte  for  tracheotomy.  Intubation  has  been  recommended 
also  as  a  palliative  measure  in  cases  of  whnoping-eongh 
ami  of  laryngeal  spasm.  The  procedure  is  contraindicattfl  : 

(a)  In  the  presence  of  complete  occlusion  of  the  naso- 
pharyngeal space ; 

(ij  In  the  presence  of  intense  edema  of  the  glottis ; 

(c)  In  cases  of  diphtheria  complicated  by  retropharyn- 
geal abscess. 

The  original  outfit  of  O'Dwyor  is  still  the  best,  in  spite 
of  numerous  modifications.     This  consists  of: 

(1)  A  mouth-gag  (Fig.  207). 

(2)  A  soriea  of  metallic  tubes  of  varying  size  (Figs. 
208  and  209).  Each  tube  presents  at  its  upper  extremity 
a  shoulder  resembling  the  nmof  a  hat,  by  means  of  which 
it  rests  upon  the  vocal  bands.  Upon  tlie  left  side  of  tins 
shoulder  is  a  small  opening  for  the  attachment  of  a  thread. 
Each  tube  is  further  provided  with  a  conductor  intended 
to  iacilitate  tlie  guidance  of  tlie  rigid  tube. 

(3)  An  intubator  (Fig.  210),  to  which  the  conductor 
spoken  of  id  attached  by  means  of  a  screw.  Tube  and 
conductor  should  fit  accurately.  By  means  of  a  lever  the 
tube  can  be  detached  from  the  conductor  at  the  proper 
moment. 

(4)  An  estubator  (Fig.  211).  The  extremity  of  this 
instrument,  which  is  constructed  similarly  to  the  intuba- 

>  For  this  sectioQ  I  am  iudeliMiI  to  Dr.  Demetrio  OalUtti,  or  Viennf^ 
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a  be  intnxhicod  into  the  liiroen  of  the  tube,  a 
impacted  there,  and  thus  serve  for  the  removal  of  the 


O'Dwvee's  Outfit  fob  Intubatiun, 
Fici.  207.— Maul h-gBK.      Fw.  £03  and  Via.  2011.— Tubes  with  conducton,  \ 

The  operation  is  performe*!  as  followa: 

A  uurse  takes  the  child  to  be  intubated  upon  her  Up^J 
grasp»  its  lower  extremities  between  her  knees,  and  withl 


j^_  her  rigl 

^B  An  ass 


her  right  hand  holds  its  head,  and  with  her  left,  its  hands.! 
An  assistant  lioIdH  tlie  mouth  open  by  means  of  the  g 
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'  while  the  operator  lifts  tlie  I'piglottis  with  the  iiulex- 
iingcr  of  his  left  hand  and  draws  it  forward  8<>  that  the 
ectrance  to  the  larynx  is  clear.  The  intiibator,  adapted 
to  the  corresponding  tube,  is  now  introduced  alongnide  the 
finger.  The  tube  is  held  horizontally,  accuratefy  in  the 
median  plane,  with  the  handle  of  the  instrument  vertical. 
If  the  handle  of  the  intubator  is  elevated,  the  lower  ex- 
tremity of  the  tube  slips  by  the  finger  into  the  entrance 
of  the  larynx.  If,  after  a  slight  movement  upward,  it  ia 
certain  that  the  tube  haa  entered  the  iurynx,  the  former  is 
then  pushed  gently  onward,  detacheil  from  the  intubator, 
eitherwith  the  finger  of  the  left  hand  or  hy  means  of  slight 
pressure  forward  upon  a  sliding  arrani;ement  connected 
with  the  handle  of  the  instrument,  and  with  the  index- 
finger  of  the  left  hand  forced  deeply  into  the  larynx.  If 
the  child  breathes  freely,  the  thread  attached  to  the  tul>e 
may  be  permitted  to  remain,  being  brought  out  of  the 
mouth  and  attached  to  the  cheek  by  mtans  of  adhesive 
plaster,  or  the  index-finger  is  again  introduced  into  the 
mouth,  the  tube  held  in  place,  and  the  divided  thread 
slowly  removed. 

Extubation  is  effected  in  much  the  same  nianner. 
Under  the  guidance  of  the  index-finger  of  the  left  hand 
the  extubator  is  intnxhieed  into  the  mouth  and  its  closed 
blades  are  passed  into  the  lumen  of  the  tul)e.  By  pressure 
upon  the  upper  portion  of  the  instrument  its  two  blades 
are  separated  and  the  tube  can  thus  be  carefully  removed. 

In  moat  cases  of  intubation  the  use  of  the  mouth-gag 
can  be  dispensed  with.  Under  such  circumstances  tlie 
index-finger  of  the  left  hand  must  be  protected  by  a 
metallic  band. 

Phajryngotomy. — The  pharynx  can  be  opened: 

(1)  In  its  upper  part  by  temporary  lateral  resection  of 
the  lower  jaw;  (2)  in  its  laryngeal  portion  by  transverse 
division  of  the  thyrohyoid  membrane  (Malgaigne) ;  (3)  in 
an  extensive  manner  by  lateral  incision  (Langenbeck),  in 
consequence  of  which  the  dcf|>er  [lortions  of  the  larynx 
are  made  accessible. 


J 


OPERATIVE  SURQERT. 
Plate  13.— InlrahyoJd  Pharyngotomy. 

PrelimiuBry  treohootoniy  ba«  Iwi-n  iRTformed  bucI  a  cannilla  iat 
duc«d.  lu  the  pliarynuiitumy  wuuDd  mu  be  seen  the  stunii«  of  t 
dlvliled  hyuid  muBclus,  as  wtll  as  tho  hyaid  boiiu  (R). 

The  efijglottiH  (£l  ia  drawn  out  ot  the  iround  and  the  aiyepiglotl 
fulds  (Xe)  arc  mude  teoso.  The  Boor  of  the  woand  ia  constltHU'd  hj  tl 
poBteriiir  wall  ot  tha  phuryni. 


Infraliyoid  PhaiyiiKotomr. — Division  of  the  thyroliy 
niL'mbniiii'  remk'rs  the  laryngeal  portion  of  the  phannx 
accessible.     This  iikkIo  of  opening  the  pharynx  ami  ex- 
I>i>eing  the  larynx  (Malgaigne'a  infrahyoid  laryngotomy)  i* 
suitable  for  the  performance  of  Burgical  operations  up< 
the  epiglottis,  in  the  larynx,  and  npon  the  pharynx. 

Infrakyoitt  pluiri/ngotomy  is  perfornietl : 

For  the  removal  ot  foreiyn  bodm  from  the  larj-iix  a 
the   pharynx  ; 

For  the  extirpation  of  tumors  of  the   epiglottis, 
larynx,  and  the  pharynx  ; 

For  the  treatment  of  cicatricial  strictures  of  the  esophi 
gus. 

.^M»fl  of  thf  Operation. — The  patient  is  placed  in  (  _ 
dorsal  decubitus  with  the  cervical  portion  of  the  spinal 
column  overextended,  and  preliminary  tracheotomy  is 
pt^rformed.  By  means  of  palpation  M-ith  the  finger  the 
position  of  the  hyoid  bone  and  of  the  thyroid  mrtilage  is 
determined.  The  cutaneous  incision  is  made  transversely 
over  the  thvrohvoid  membrane  parallel  with  and  close  to 
tho  bfHly  of  the 'hyoid  bone  (Fig.  203,  a).  After  the  cer- 
vical fawia  has  been  opened  and  the  sternohyoid  and  thyro- 
hyoid museles  have  been  divided  transversely,  the  mem- 
brane is  exposed  to  view.  It  is  detached  from  the  posterior 
surface  of  the  hyoid  l>one,  and  the  pharynx  is  o|x'ned  in 
the  middle  line  at  the  upper  border  of  this  bone.  By  this 
metho<I  only  is  the  epiglottis  protected,  falling  downward 
after  division  of  the  hyo-epiglottic  ligament,  when  also 
the  lateral  portions  of  the  thyrohyoid  ligament  may  i>e 
divided  with  a  single  stroke  of  the  eciseors.     The  epiglot- 
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Plate  33.— Infrahyoid  Pharyngotomy. 

Preliminary  traclieotomy  bus  been  ptrfunDi.il  udiI  a  cbdhiiIa  ii 
daued.    lu  the  phnryni^tutay  nounil  van  bo  hwd  the  Htumps  of  t> 
ilivided  byoid  muscles,  as  well  as  thu  byaid  hone  (if). 

The  eplglultia  {Ej  ia  drawn  out  uf  the  wound  and  the  nryepi);1ot 
folds  lAej  are  nutilo  t«tue.  The  flogr  at  tlie  wound  ia  coDatibiled  by  G| 
poBt«rii>r  Willi  of  the  pliarynjt. 


Infialiyoid  Pharyngotomy. — Division  of  the  tliyrohyoiS 
membniiif  retukTs  the  laryngeal  portion  of  the  phaiypx 
accessible.  This  tiuxJe  of  i>pc>Qing  the  pharynx  ami  ex- 
posing the  lannx  (Malgaigue's  infrahyoid  laryngotoiay)  is 
Biittablc  for  the  perfonuanue  of  surgical  operations  upoo-- 
the  epiglottis,  in  the  larynx,  and  upon  the  pharynx, 

InjraJiyoki  pharyngototny  is  i>eriorme(l : 

For  the  removal  of  forek/n  bodm  from  the  larj'nx  aw 
the   pharynx ; 

For  the  extirpation  of  tumors  of  the   epiglottis 
larynx,  and  the  pharynx  ; 

For  the  treatment  of  cicatricial  strictures  of  the  esoptu 

S"^-  .  .  .  -m 

Sims  of  ike  Operation. — The  patient  is  placed  in  thft^ 
dorsal  decubitns  with  the  cervical  portion  of  the  spinal 
column  overextended,  and  preliminary  tracheotomy  is 
performed.  By  means  of  palpation  with  the  finger  the 
position  of  the  hyoid  bone  anti  of  the  thyroid  cartilage  is 
determined.  The  cutan^ius  incision  is  made  transversely 
over  the  thyrohyoid  membrane  parallel  with  and  close  to 
the  bo<ly  of  the  hyoid  bone  (Fig.  203,  a).  After  the  cer- 
vical fascia  has  been  opened  and  the  sternohyoid  and  thyro- 
hyoid muscles  have  been  divided  transversely,  the  mem- 
brane is  exposed  to  view.  It  is  detached  from  the  posterior 
surface  of  the  hyoid  lione,  and  the  pharynx  is  opened  in 
the  middle  line  at  the  upper  border  of  this  bone.  By  this 
method  only  is  the  epiglutlis  protected,  falling  downward 
tiiler  division  of  the  hyo-epi glottic  ligament,  when  also 
tbfl  lateral  portions  of  the  thyroliyoid  ligament  may  be 
'divided  with  a  single  stroke  of  the  scissors.     The  epiglot- 
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\i,is,  the  arj-epiglottic  folils,  the  vocal  bandfi,  the  interior 
of  the  larynx,  as  well  as  the  walls  of  the  laryngeal  portion 
of  tlie  pharviix,  are  exposed  for  possible  siiigical  interven- 
tion (Plat«  23). 

Lateral  Pharyngotomy. — Lateral  incision  of  the  pharynx 
has  been  recommended  by  Langenbeck  for  the  removal 
of  extensive    tuniora  in   the    dw^pcr  retrolarjiigeal    por- 
tions of  the  pharynx.     Bv  dislocation  of  the  lan'nx,  all 
parts  of  the  wall  of  the  pharynx  i;an  be  brought  into  the 
field  of  operation.   Preliminary  tracheotomy  is  performed. 
The  cntancous  incision  passes  on  the  afiected  side  from 
r  the  middle  of  the  body  of  the  lower  jaw  over  the  greater 
I  cornu  of  the  liyoid  bone  down  to  the  cricoid  cartilage  or 
I  beyond  this  close  to  the  tracheotomy  wound.    The  super- 
I  ficial  fascia  of  the  neck  and  tlic  platysma  are  passed,  and 
I  the  omohyoid  is  divided.     Dis3ecting  deeply,  the  lingual 
I  and  superior  thyroid  arteries  and  branches  of  the  facial 
I  vein  are  ligated  and  divided.     The  posterior  belly  of  the 
[  digastric  and  the  stylohyoid  mnsele  are  detached  from 
I  the  hvoid  bone  and  divided,  when  the  lateral   wall  of 
I  the  pliarj-nx  is  snflBciently  exposed  for  incision.     In  the 
I  gaping  wound  in  the  pharynx,  the  larynx,  the  epiglottis, 
t  and  the  base  of  the  tongue  are  \nsible.     By  rotation  of 
1  the  larj-nx,  any  desired  part  of  this  organ  can  be  brought 
I  into  the  field  of  operation  (Plate  24). 
t      External  EBophagotomy.— -OjKniing  of  the  esophagus  in 
I  the  neck  is  indicated  : 

(1)  In  the  presence  nf  foreign  lioditf  in  the  esophagus  ; 

(3)  In  the  presence  of  impermeable  high  xtcnoseg  of  the 

['esophagus,  from  carcinoma  or  cicatricial  stricture,  for  the 

I  formation  of  a  nutritive  fistula  beyond  the  narrowed  situa- 

§tion ; 

(3)  In  tlie  presence  of  c!o<itricml  girlcturi-a  more  deeply 
[  seated : 

(a)  For  the  performance  of  dilatation  through  a  fistula 
I  established ; 

(b)  For  the  performance  of  internal  esophagotoniy  from 
Ithe  wound  (Gussenbauer's  combined  esophagotomy). 
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Thn  capBciouB  wuuad  u  bounded  nxKrimlly  by  the  carolid  &rt«r}-,  iin 
wliioh  thp  stamps  of  lie  divided  lingual  Bilerr  (L)  »nd  llie  sDiwrior 
tbjroid  artery  (7>)  are  visible.  iDteniBll.v,  the  apper  and  luirer  byoid 
tnUKles,  the  mylnbyoid,  byojtloBsiu,  stemutbyraid,  thynibyuid,  and  tbo 
stump  of  the  omohyuid  \Oli>  cao  be  eeeu.  At  Ibe  nppei  Bugle  of  thu 
Wiiund  U  the  BahtuaiilUry  glaod.  IJid  stumps  of  the  digastric  muscle  (if). 
Hud  the  hypogluBsal  nerva  (ifp).  The  pharjni  is  widely  opeued  later- 
ally. In  the  gaping  wound  can  be  sevn  tbe  epiglottis,  the  laryui,  and  1 
the  posterior  wail  of  the  pharynx.  Bch,  inferiur  constrictor  of  ttea 
pharynx.    Z,  hyoid  boue.  ■ 

The  esophagus  i.s  opened  just  below  the  pharynx,  be- 
yond tlie  cricoid  CAi^ili^,  where  it  lies  Iwhiud  tlie  trachea 
and  projocta  upon  its  left  side.  The  Inferior  laryngeal 
nerve,  which  passes  from  below  upward  between  the 
trachea  and  the  esophagus,  must  be  protected.  The  pa- 
tient is  place<l  in  the  dorsal  deenbltus,  with  the  cervical 
spine  overextended  and  the  head  directed  toward  the 
right.  The  cutaneous  incision  is  made  along  the  anterior 
border  of  the  sternoinostoid  muscle  as  in  the  operation  for 
li^tion  of  the  common  carotid  artery.  The  sheath  of 
tliia  mnsrle  is  opened  and  the  muscle  itself  retracted  out- 
ward. Tile  deep  layer  of  tlie  cer\-ical  fascia  is  divided 
upon  a  grooved  director  and  the  whole  mass  of  vessels 
and  nerves  is  likewise  displaced  outward  with  blunt  hooks. 
If  the  tliyroi<l  gland  is  at  the  same  time  dislocated  inward, 
the  trachea  comes  into  view  and,  behind  it,  projecting 
somewhat  beyond  its  left  Intrdcr,  the  esophagus,  wliich  is 
to  be  rec(^nized  by  its  different  color  and  the  longitudinal 
arrangement  of  its  fillers.  The  gullet  is  grasped  with 
fixation-threads,  drawn  to  the  level  of  the  wound  and 
ojwned  with  scissors  in  the  line  of  the  cutaneous  incision 
(Pig.  212).  If  the  ojieratinn  has  been  so  iierforraed  that 
the  wound  iu  the  esopliagus  can  be  closed  for  primary 
union — for  instance,  after  extraction  of  foreign  bodies — 
the  wall  of  the  esophagus  is  apiimximated  with  interrupted  'i 
BOtures  in  two  tiers.     The  first  row  of  sutures  s 


I  interrupted  '^ 
res  approxi>^| 
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mates  the  mucoiis  membrane  and  the  second  the  mi 
loyer.     If  the  operatioa  has  been  iH-rtbrmed  for  the  pm 
pose  of  e^tablisniug  an  esophageal  fistula — for  instanc 
fur  dilatation  of  a  stricture  of  the  esophagus — the  wall 
the  esophagus  is  united  to  the  skin  by  means  of  intei 
rnpted  sutures. 

I,igation  of  Vessels  in  the  Cervical  Region. — 
Innominate  Artery.— Tlie  innominate  artery,  the  common 
trunk  of  the  lanitiil  and  the  right  snbcla\nan  artery,  arises 
from  the  arch  of  the  aorta.  Lying  against  the  trachea, 
the  large  vessel  passes  ta  the  right  ami  upward,  dividing 
into  the  two  vessels  nameii  at  tlie  level  of  the  sterno- 
clavicular articulation.  Covered  by  the  manubrium  of 
the  sternum,  the  innomJuate  artery  is  accessible  from  the 
suprasternal  fossa  behind  the  free  Iwrder  of  the  sterno- 
hyoid or  of  the  sternothyroid  muscle.  The  trunk  of  the 
vessel  is  crossed  by  the  Icfl:  innominate  vein  rs  it  passes 
transversely.  The  recurrent  laryngeal  nerve  winds  around 
the  innominate  artery.  In  ligating  the  vessel  the  patient 
occupies  the  dorsal  decubitus,  with  the  neck  extended. 
According  to  Graefc,  the  cutaneous  incision  is  made  along 
the  anterior  Ijorder  of  the  stemomastoid  muscle  in  such  a 
way  that  its  lower  extreiiiity  extends  beyond  the  stcm&l 
attachment  of  the  muscle.  The  sheath  of  the  muscle  is 
opened  and  the  median  fascia  of  the  neck  divided,  when 
the  inner  border  of  the  sternohyoid  becomes  visible  and 
belowthistheedgeofthestemothyroid.  These  musclcsare 
retracted  with  blunt  hooks.  Along  the  right  side  of  the 
trachea  progress  is  made  downward,  the  common  carotid 
artery  being  first  reachwl  and  further  on  the  innominate, 
lying  by  the  aide  of  the  trachea.  The  artery  can  be  iso- 
lated from  the  surrounding  loose  cellular  tissues  by  blunt 
dissection  and  it  is  then  ligated. 

The  same  plan  of  procedure  is  followed  in  looking  for 
the  vessel  through  an  incision  made  vertically  in  the  mid- 
dle line  of  the  neck  over  the  suprasternal  notch,  instead 
of  the  incision  of  Graefe. 

Oarotid  Artery, — The  carotid  artery  on  the  right  side  is 
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a  branch  of  the  innominate,  while  iijwn  the  left  side  it 
arises  from  the  arch  of  the  aorta.  Tlie  common  earotid 
artery  oc  each  side  passes  along  the  side  of  the  trachea 
and  the  larynx  almost  vertically  upward  upon  tlie  neck  to 
the  level  of  the  thyroid  cartilage,  where  it  divides  into  its 
primary  branches,  the  internal  and  the  external  carotid.  In 
\tB  course  the  carotid  artery  hiilds  snch  relations  with  the 
jugular  vein,  the  vagns  nerve,  and  the  descending  brancli 
nf  the  hvpoglossal  nerve  in  the  loose  cellular  tissue  that 
the  vein  lies  to  the  outer  side  of  the  artery.  The  vessels 
are  covered  by  fibrous  fascia  that  also  constitutes  the  poste- 
rior wall  of  the  sheath  of  the  stemomastoid  muscle.  To 
render  the  artery  accessible  it  will  thus  be  necessary  to 
expose  and  retract  the  fibers  of  the  aternomastoid  muscle 
and  to  divide  carefully  the  posterior  wall  of  its  sheath. 

Liffolion  of  the  Common  Carotid  Artery. — The  patient 
occupies  the  dorsal  decubitus,  with  the  neck  stretched  and 
the  head  rotated  toward  the  healthy  side.  By  palpation 
the  situation  of  the  larynx  and  the  course  of  the  etemo- 
mastoid  muscle  are  determined.  The  artery  is  best  ex- 
posed at  the  level  of  the  cricoid  cartilage  just  above  the 
point  where  it  is  crossed  by  the  omohyoid  muscle.  The 
cutaneous  incision  is  made  along  the  anterior  border  of  the 
sternomastoid  from  the  thvroid  cartilage  for  a  distance 
downward  of  8  or  10  cm.  (Fig.  21H,6).  Atter  the  skin 
and  the  platysma  muscle  are  divided  the  stemomastoid 
muscle,  covered  by  the  fascia,  comes  into  view.  The 
fascia  is  divided  in  the  direction  of  the  cutaneous  incision 
and  the  inner  border  of  the  exposed  muscle  is  carefully 
retracted  outward,  when  the  so-called  middle  fascia  of  the 
neck  and  the  omohyoid  muscle  come  into  view.  Above 
this  muscle  the  fascia  is  divided  carefully  upon  the  grooved 
director  and  the  artery  isolated  by  blunt  dissection  and 
raised  out  of  its  bed.  To  the  outer  side  of  the  artery  lies 
the  internal  jugular  vein,  and  between  the  two  vessels 
the  vagus  nerve. 

lAffotion  of  the  External  Carotid  Artery. — The  patient 
is  placed  in  the  same  position  as  in  ligation  of  the  com- 
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Plate  as. 

IX)  EipoeurG  or  thi!  earotiil  artery  >n  the  Deck.  The  ateTnotnKEt^ 
Bclc  Iff)  U  Tutracted  outward ;  Iho  deep  layor  of  tlie  cervical  fascia 
{F.e.)  is  divided,  and  tlie  commou  oarutid  artery  <6'),  ttiejUKUlai  vein  (J), 
tbevagoa  nerve,  and  tlii^  descending  brancti  of  the  hypoglossal  iierveare 
tbna  bronght  inlA  view.  The  bifurcation  of  tbe  coniiniiii  carotid  into  the 
internal  and  external  carotid  ia  aUo  disceruible.  The  origin  of  Ihe  thy- 
roid from  the  eitemal  oirotid.  which  in  the  illastration  is  situated  ab- 
nonDall;  far  outward,  has  been  freed  by  dlssectiiin.  Z.  inferior  byiiid 
mUHClca. 

('2|  Eipusure  of  ttie  suVlavian  art«ry  below  the  cluricle.    The  per- 

torallsmi^ar  muscle  (P,  to  the  left)  is  divided  in  the  direction  of  the  cat>- 

o  the  deltoid  niuscia  \,D).    Below  the  fomier  the  aubda- 

n  artery  [,A)  is  visible  between  the  vein  (f)  and  the  brachial  plexus 

lo  the  right). 


mon  carotid  artery,  and  the  incision  through  the  sisin  ia 
made  along  the  anterior  Ixirder  of  tlie  slcnKimastoid  mus- 
cle, with  its  upper  extremity  at  the  level  of  the  hyoid 
bone.  After  the  skin,  the  platysma  muscle,  and  the  super- 
ficial fascia  have  been  divided  the  common  facial  vein 
comes  into  view  and  is  retracted  toward  the  middle  line 
by  means  of  bliint  hooks.  The  trunk  and  the  branches 
of  the  external  carotid  artery  are  exposed  by  blunt  di&- 
section  in  front  of  the  greater  cornu  of  tlie  hyoid  bone 
between  the  omohyoid  muscle  and  the  posterior  belly  of 
the  digastric  muscle. 

An  incision  like  that  described  suffices  also  for  the 
exposure  of  the  large  branches  of  the  external  carotid 
arterj',  the  ext4?mal  maxillary  (facial),  the  lingual,  and  the 
superior  thyroid,  at  their  points  of  origin,  for  purposes  of 
ligation.  Of  the  branches  of  the  external  carotid,  the 
facial,  the  sujwrior  thyroid,  ami  the  linguiii  artery  are  of 
surgical  imp«irta»ce. 

The  superior  thyroid  artay  arises  from  the  tronk  of  the 
external  carotid,  just  above  the  bifurcation,  at  the  level  of 
the  hyoid  bone,  and  it  passes  in  an  arched  direction  down- 
ward to  the  thyroid  gland.  To  ligate  the  \'es.sel  a  cuta- 
neous incision  is  made  along  the  anterior  border  of  the 
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stern omastoid  muscle  from  the  hyoid  bone  to  the  thyroid 
cartilage.  After  divLsIon  of  the  ekin,  the  platysma  nmwie, 
and  the  eerviml  fascia  the  vessel,  piissing  (iowiiwanl  in  an 
arched  direction,  is  found  at  the  greater  comii  of  the  hyoid 
bone. 

The  llngunl  artery  arises  from  the  external  carotid  at 
ulmiit  the  level  of  the  hyoid  lione,  aiid  it  passes  in  a 
slightly  curved  direction  forward  and  upward,  entering 
the  substance  of  the  tongue  under  cover  of  the  hyuglossus 
niii»cle. 

Liffoiioii  of  the  Lhuftial  Artery. — An  arched  incision 
i.s  made  from  the  angle  of  the  Jaw  to  the  hyoid  bone, 


artery  above 


.     thence  ascending  almost  to  the-  chin  (Fig.  213,  n).     After 
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Plate  a6^  Exposure  of  the  Lingual  Artery. 


Tha  subuiaxillBi?  gland  {Fimj  \s  raised  rrom  iLi  bed  after  diviaiua  of 
the  skin  »nd  the  faaeia ;  tbe  Ungual  trigone  )»  thud  miidered  vUlble.  It 
ii  bounded  by  tliu  teudou  nf  the  digaattic  muaclo  (B\,  Iho  outer  border 
of  tbu  mj'lolij'ofd  nuBClu  {Mb),  and  the  hypoglossal  oervit  (H),  wbich  ia 
socompanied  bf  a  vein.  The  floor  of  tbc  trlanglu  ia  Tanued  by  the 
hyaglossDa  muscle  iHg),  the  fibers  of  which  are  sepamti^  within  tbe  tri- 
angle, and  tbe  actery  {L)  ia  thus  rendered  visible. 

ficial  laytir  of  the  cervical  fascia  oompB  iDto  view  and 
beneath  this  the  submaxillary  gland  is  visible.  The 
fascia  is  slit  o]>eii  at  a  point  ooiT('s]><>ndin^  to  the 
lower  iDar|!;ia  of  the  glnml.  which  is  raised  from  its  ln-d 
by  blunt  dissection  and  retracted  up  want.  Covered 
by  tlie  deep  layer  of  tlie  cervical  fascia  may  be  seen  the 
shining  tendon  of  the  digastric  mnscle  curving  in  an 
arched  manner,  and,  above,  the  hypoglossal  nerve,  accom- 
panied by  a  vein,  passes  horistontally.  The  free  border  of 
the  mylohyoid  muscle  forms  with  the  tendon  of  the  diga^ 
trie  muscle  and  the  hypogloBsal  nerve  a  triangle  whose  fliwr 
ia  constituted  by  the  nl>er8  of  the  hyoglossue  muscle.  To 
expose  the  lingual  artery  the  fa.scia  covering  this  lingual 
trigone  is  first  divided.  Then  the  fibers  of  the  hyoglossus 
nmsele  ascending  vertically  from  the  hyoid  bone  to  the 
tongue  and  forming  the  floor  of  the  triangle  rcferrttl  to 
must  be  separated  by  Idunt  dissection,  when,  if  the  layer 
of  muscle  hss  been  paswMi,  the  artery  becomes  visible  on 
the  floor  of  the  triangle,  and  can  I»e  ligated  (Plate  '26). 
Ligation  of  the  lingual  artery  can  also  lie  undertaken 
more  proximally  below  the  posterior  belly  of  the  digastric 
muscle,  close  to  the  origin  of  the  vessel.  This  nieihwl 
has  no  advantage  over  the  previously  described  operation 
of  Pinigoff"  for  the  ]i(ir|xi.so  of  inakiitg  the  tongue  bl.)od- 
less  in  advance  of  o]>cratioris. 

Ligation  of  tbe  Subclavian  Artery. — The  subclavian 
artery  on  the  right  .'iide  is  a  branch  of  the  innominate, 
on  the  left  side  arising  directly  fnun  the  unih  of  the  aorta, 
lies  at  its  origin  at  i\\e  aYtex  oV  tlvc  pleural  cavity.     It 
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Plate  a6^  Exposure  of  the  Ungual  Artery. 

Tho  nubuiaxillsry  gland  {.'^m)  [a  raised  Trom  lu  bud  nfter  division  of  1 
the  skin  and  the  ftucia ;  tlic  lingual  trigone  is  thns  rondured  visible, 
ia  boanded  b^  the  tvudon  of  the  digastric  niDidle  {B\,  the  onter  bord«r  ] 
of  the  myluliyoid  mnscle  (Hh],  and  the  hypoglossal  nerve  (H),  which  t«  J 
accompanied  hy  a  vein.  The  Soor  of  the  triangle  ia  Coriued  by  tWB 
hyoglossus  muscle  ( Hg\,  the  Dlwrs  of  which  are  seiiarattd  within  the  tci>^ 
angle,  and  the  artery  [L)  is  thus  rcndured  viaible. 

fieial  layer  of  the  cervical  fascia  cumes  into  view  andl 
bcDoatli  this   the  .  submaxillar}'   gland    is   visible.     The  | 
fascia    ia    slit   open   at   a   poittt   corresponding    to    ths  f 
lower  raar^in  of  the  gland,  which  is  raised  from  its  l>ed  J 
by   blunt  dissection   and   retracted    upward.      Covered  \ 
by  the  deep  layer  of  the  cervical  fascia  may  be  seen  the  J 
shining   tendou   of  the   digastric   muscle  curving  i 
arched  manner,  and,  above,  the  hyixiglossal  nerve,  ac 
panied  by  a  vein,  passes  hortzontally.     The  free  tmrder  o 
the  mylohyoid  muscle  forms  with  the  tendon  of  the  dig! 
trie  muscle  and  the  hypoglossal  nerve  a  triangle  whose  fl 
is  constituted  by  the  libers  of  the  hyoglossus  muscle, 
expose  the  lingual  artery  the  fascia  covering  this  lingui 
trigone  is  first  divided.    Then  the  libers  of  the  byoglosf 
muscle  ascending  vertically  from  the  hyoid  bone  to  t 
tongtie  and  forming  the  floor  of  the  triangle  referred  ( 
must  be  separated  by  blunt  dissection,  when,  if  the  1 
of  muscle  has  been  passed,  the  artery  becomes  visible  ( 
the  floor  of  the  triangle,  and  can  he  ligatetl  (Plate  2f  _ 
Ligation  uf  the  lingual   artery  can  also  be  undertakei 
more  proximally  below  the  posterior  belly  of  the  digastr 
muscle,  close  to  the  origin  of  the  vessel.     This  mcth< 
has  no  advantage  over  the  previously  described  operatic 
of  PirogofF  for  the  purpose  of  making  the  tongue  blj< 
less  in  advance  of  opcnitions. 

Ligation   of  the   Snbclavian  Artery. — The   Finbelai 
artery  on  the  right  side  is  a  branch  of  the  innomin 
on  the  left  side  arising  directly  from  the  arch  of  the  aort 
lies  at  its  origin  at  the  apex  of  the  pleural  cavity. 
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—Situation  ol  the  Subclavian  Artery  In 
Supraclavicular  Fossa. 

interior  BCaleue  inteival  is  visible  Wtween  the  Btemomtstoid 
(JT)  and  Ibe  soalvnua  anlivua  {Sa) ;  also  the  pmtciiur  scalene  intervkl 
between  the  scalenus  BDticus  and  the  Bcaleuus  nicdlua  (Sm).  Throa^b 
the  latter  apKce  pass  tbe  uervvs  ur  tlie  brachial  plexus  |JV],  and  to  the 
inner  side  of  the  uervea.  I;liifi  upon  the  fint  rib,  the  arteiy. 

(iiibdavian  vein  is  thus  separated  from    the  Biibclavian 
artery  by  the  scalenus  antictis  muscle. 

The  siibclaviiin  artery  is  exposed  for  ligatitm  above  the 
elavide,  in   the  mipraclavicular  fossa,  just  at  the  pointj 
where  it  lies  upon  the  first  rib  after  emerging  from  tht 
scalene  interval ;  helow  the  clavicle,  at  a  point  oorrcflpondtl 
ing  with  the  lower  margin  of  the  first  rib. 

lagation  of  the  Svbeluvian  Arlery  Above  Ous  Clav^lf.- 
The  patient  lies  with  the  upper  portion  of  the  trunk  ele* 
vated  and  the  head  rotated  towanl  the  opposite  side.   Tlie 
arm  lies  against  the  trunk.     Gentle  tnu^tion  on  the  am 
brings  into  view  the  boundaries  of  the  supraelavicuht^ 
fossa.     By  this  means  the  clavicle  can  be  seen,  formings 
the  base  of  the  triangular  space,  whose  anterior  boundary* 
is  formed  by  the  outer  border  of  the  stemomastoid  mua- ] 
cle  and  the  posterior  boundary  by  the  anterior  border  of 
the  trapezius.     The  plane  of  the  supraclavicular  fossa  ia 
more  or  less  depressed. 

A  transverse  cutaneous  incision  is  made  parallel  with  J 
and  a  finger's  breadth  above  the  clavicle,  from  the  outerl 
Ixirfler  of  the  stemomastoid  muscle  to  the  anterior  borderB 
of  the  trapesius  {Fie.  213,  r\  dividing  the  skin,  the  pla-.l 
tysma  muscle,  and  the  supraclavicular  nerves.     By  blunt^ 
(lissection  a  passage  is  made  through  the  loose  connective? 
tissue  of  the  supmelavicnlar  fossa  to  the  deep  layer  of  ' 
fascia  that  covers   the    scalenus    muscles,   the  brachial 
plexus,  and  the  subclavian  artery.     After  the  fascia  has 
been  divided,  the  position  of  the  posterior  scalene  interval 
is  made  out,  and  the  situation  of  the  artery  is  determined 
alpation  with  the  finger  just  behind  the  attachment 


of  the  scaloniit)  Hntinin  to  the  first  nb,  to  the  outer  mde 
of  the  Bcalene  tubercle.  The  artery  lies  upon  the  first 
rib  at  the  deepest  point  of  the  interval,  to  the  inner  side 
of  the  ner\'es  of  the  brachial  plexus,  and  ean  be  isolated 
for  ligation  between  two  pairs  of  anatomic  forceps. 

Lif/ation  of  the  Subclavian  Artery  Below  the  Clavicle. — 
The  i>atient  ocuupit^  the  same  position  as  in  the  operation 
just  described.  The  line  of  separation  of  the  clavicular 
portions  of  the  deltoid  and  pecbinilis  major  muscles  is  in- 
dicated below  the  elaviele  by  a  triangular  depression  (Moh- 
renheim'e  triangle).  By  palpation  with  the  finger  the 
situation  of  the  coracoid  proec&s  of  the  scapula  is  care- 
fully determint>d,  and  a  cutaneous  incision  is  made  a  fin- 
ger's breatlth  bolow  the  clavicle  to  almve  the  apex  of  the 
coracoid  process  (213,  tl).  The  clavieular  portion  of  the 
peetoralia  major  muscle  is  divided  in  the  line  of  the  ciitu- 
neoiis  incision  and  after  division  of  the  loose  comoochivic- 
ular  fiisoia  the  upper  border  of  the  peetoralis  minor  ia 
exposed  and  is  retracted  downward  with  blunt  hooks.  In 
the  loose  connective  tissue  below  the  clavicle  there  appear 
in  the  diret^tion  toward  the  anterior  scalene  interval  atiove, 
the  readily  accessible  subcla%'ian  vein,  and  to  its  outer  side 
the  great  mass  constituted  by  the  brachial  plexus.  The 
art<-rj'  lies  between  the  vein  and  the  nerves,  closer  to  the 
wall  of  the  thorax,  and  can  be  scmrated  from  the  loose 
cellular  tissue  by  blunt  dissection  (Plate  25).  Following 
another  method,  entrance  is  gainoo  to  Mohrenheim's  tri- 
angle, after  making  the  same  cutaneous  incision,  and  the 
artery  is  exposed  without  division  of  the  pectoralis  major. 
The  superficial  fascia  is  divided  and  after  separation  of 
the  margins  of  the  pectoralis  major  and  deltoid  muscles  the 
fossa  of  Mohrenheim  is  rendered  accessible.  In  the  depth 
of  this  fossa  the  mass  of  vessels  and  nerves  is  visible  below 
the  clavicle  after  division  of  the  coracoclavicular  fascia. 

Of  the  branches  of  the  subclavian  artery  the  following 
are  of  surgical  importance :  the  inferior  thyroid  artery, 
■which  is  ligntetl  t<i  bring  about  atrophy  of  tumors  of  the 
thyroid  gland;  the  vertebral  artery,  whosi 
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beep  recommended  in  the  treatment  of  epilepsy ;  the  in-t 
ternal  mammary  artery,  whose  ligatiuii  may  become  neces- 
sary in  connection  with  contused  or  punctured  wounds  of 
the  anterior  wall  of  the  thorax. 

Ligatifm  of  the  Inferior  Thyroid  Artery. — The  arteiy  is 
exposed  for  ligation  at  the  point  where  it  lies  upon  the 
vertebral  column  (or  rather  the  longiis  colli  muscle)  and 
passes  behind  the  common  carotid  artcn'  in  a  curved  di- 
rection upward  and  inward  to  the  thyroid  gland.  Kocher 
haa  recommended  an  oblique  incision  extending  upward 
and  outward  from  above  tne  suprasternal  notch  along  the 
anterior  margin  of  the  stemomastoid.  The  common  ca- 
rotid artery  is  exposed  and  drawn  outward.  At  the  inner 
side  of  the  vessel  pn^ress  is  made  between  the  artery  and 
the  thyroid  gland  drawn  toward  the  middle  line  down  to 
the  spinal  column,  where  the  artery  will  be  found  pup- 
sning  its  characteristic  arched  course,  with  the  convexity 
upward.  In  ligating  the  vessel  care  must  be  taken  not  to 
include  the  inferior  laryngeal  nerve,  the  niott»r  nerve  of 
the  larynx,  which  lies  in  close  relation  with  the  vessel- 
According  to  the  method  of  Wolfler,  the  vessel  is  ex- 
posed by  an  incision  at  the  extenial  margin  of  tlie  stemo- 
mastoid to  the  inner  aspect  of  the  scalenus  anticns  muscl^ 
before  it  crosses  the  carotid  artery. 

The  vertebral  artery  arises  from  the  sulxslavian  artery 
at  the  height  of  its  convexity,  to  the  median  aspect  of  the 
thyrocervical  trunk.  Ascending  at  the  inner  border  of  the 
fwalenns  anticus  muscle,  between  this  and  tlic  longus  colli 
muscle,  it  reaches  the  transverse  process  of  the  sixth  cer- 
vical vertebra,  where  it  enters  the  canal  formed  by  the 
six  upper  cervical  vertehne.  The  cutaneous  incision  is 
made  at  the  outer  lionkr  of  the  stemomastoid  muscle 
from  the  clavicle  to  the  larvnx.  If  the  st«*moinastoidj 
together  with  the  large  vessels,  is  retracted  inward,  accefta 
can  be  gained  upward  to  the  transverse  process  of  tha 
sixth  cervical  vertebra  {recognizable  from  the  prominent 
carotid  tubercle)  along  the  border  of  the  scalenus  anticuB 
muscle;  beneath  this  process  the  artery  will  bo  found  be- 
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tween  tlie  margins  of  the  scalenus  anticus  and  the  longtis 
colli  muscles. 

Operatdon  forOoiter. — As  a  result  of  the  symptoms  ile- 
velope<1  after  total  extirpation  of  the  thyroiJ  {;Iand  it  has 
been  leameil  that  this  gland  is  an  iudispensable  oi^n,  of 
vital  importance  in  the  bodily  economy.  Total  removal 
of  the  diseased  thymid  gland,  a  procedure  formerly  prae- 
tised  rather  commonly,  is  no  longer  jiiBtifiahle  in  view  of 
recent  experiences.  The  conservative  methods  that  may 
be  employM  in  the  surgical  treatment  of  goiter  conaint  in 
intraglaadular  enucleation  of  the  nodule  out  of  the  thyroid 
gliUKi,  unilateral  extirpation  of  the  gland,  and  resection 
of  the  gland, 

Intraglandular  enucleation  (Porta,  Socin)  may  be  prao- 
tieed  in  the  treatment  of  cystic  goiter,  an  well  as  in  that 
of  circumscribed,  well-limited  goitrous  noilules.  The  cu- 
taneous incision  is  made  over  the  greatest  prominence  of 
the  tumor,  and  in  accordance  with  its  situation  either 
longitudinally  in  the  middle  line  of  the  neck,  or  truus- 
versely  in  an  arched  direction  with  it«  concavity  upward 
(Kocher).  After  division  of  the  skin  and  the  platysma 
muscle  the  several  lower  hyoid  muscles  spread  out  over 
the  thyroid  swelling  come  into  view  and  are  either  divided 
or  retracted  with  hookn,  in  accordance  with  the  direction 
of  the  cutaneouH  incision.  The  capsule  of  the  goiter,  att 
well  as  the  healthy  parenchyma  of  the  thyroid  gland 
overlying  the  goitrous  nodule,  is  to  lie  divided,  when 
the  nodule  or  the  cyst  is  removed  from  its  bed  by  blunt 
dissection  and  extirpated.  Division  of  the  nodule  and 
isolated  removal  of  its  two  halves  constitute  a  modifica- 
tion of  enucleation  recommended  by  Kocher. 

Unilalerai  Sfrumedomi/. — A  longitudinal  cutaneous 
incision  is  made  either  in  the  middle  line  of  the  neck,  or 
along  the  anterior  border  of  the  stemomastoid  muscle  ;  or 
an  an^ilar  incision  (Kocher)  is  Ix^im  at  the  level  of  the 
larj'nx  upon  the  prominence  of  the  st«niomastoid  muscle, 
passing  transversely  to  the  middle  line  of  the  neck,  and 
tlieuce  downward  to  the  suprasternal  notch.     The  trans- 
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III.  OPERATIONS  ON  THE  TRUNK  AND 
THE  PELVIS. 

Faraeentesis  ThoracU,  Thoracototay.  —  The  thorax  is 
opened  by  puncture  or  by  incision  when  the  presence  of 
tu:cumubition9  of  fluitl  in  the  pleural  cavity  gives  ri 
threatening  symptoms  by  reason  of  either  their  quantity 
or  tlieir  character.  In  general  tlie  statement  may  be  ao- 
oepted  that  serous  and  hemorrhagic  effusions  are  to  be 
treated  by  puncture,  and  purulent  exudates  on  the  other 
hand  by  incision.'  Either  operation  is  therefore  always 
prece<led  by  exploratory  aspiration  of  tlie  pleural  contents 
by  means  of  a  hypodermic  or  similar  syringe.  The  ope- 
ration of  thoracocentesis  is  performed  by  the  introduction 
of  a  trocar  and  cannuk  between  two  ribs  into  the  pleural 
!!pace,  either  permitting  the  fluid  simply  to  escap 
aiding  its  removal  by  means  of  aspiration.  If  the  cannula 
is  so  constnicted  that  the  iiwpinition  of  air  can  be  avoided 
during  the  removal  of  the  trocar,  the  first  method  of  pro- 


and  cannala. 


cedure  meets  all  requirements.     Billroth'n  cannula  (Fig. 
215)  is  provided  with  a  lateral  branch  for  the  escape  of 


the  flui 


I  cock.     To  this 
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provided  with 
iti,  which  can  be  controlled  hy 

■  ir  s  hemorrhitglc  colleution  is  very  ext^nsirc  nod  the  life  of  Om 
patient  uwriDusly  threatened,  it  is  iiroper  to  npen  the  tboni  attUT  rlb- 
rewvtinn,  und  ir  tlie  aii1»equent  ptilmonar.v  collitiwe  rtoea  nut  arrest  thtt 
bleeding,  endpBVor  to  stop  it  by  ligHtures,  by  suluro-lignturea,  by  p»ck- 
inK  ■  suutU  pulniunary  wound,  iir  by  Ailing  the  pleuru  with  8teril« 
gaate.  to  a  point  or  tiounterpreaaure.  Hud   packing   iodoform-gauEe  dl- 

reetly  agaiast  the  bleediag  lung.    "~ 
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I  indicated  in  the  presence  of  congenital  lery-nfck,  for 
the  correction  of  the  ahnonnal  position  of  the  head.  The 
stemoniaatwitl  la  incised  through  an  open  wound  at  its 
tendinous  attachment  to  the  sternum  or  the  clavicle.  By 
rotating  the  head  toward  the  unaifccted  side,  the  tendon 
of  the  sternomastoiti  is  stretched  tensely.  An  incision  3 
or  4  cm.  long  is  made  parallel  with  the  fibers  of  the  mus- 
cle, in  a  situation  corresponding  with  its  sternal  attach- 
ment. The  tendon  is  exposed,  isolated,  drawn  forward 
with  a  bhint  hook,  and  divided  with  a  single  strolce  of 
the  scissors.  If  necessary,  also,  the  clavicular  attach- 
ment and  the  tensely  stretched  fascial  portion  are  divided, 
until  the  head  can  be  rotated  toward  the  unaffected  side 
without  resistance.  The  cutaneous  wonnd  is  closed  by 
suture,  and  the  head  is  fixed  in  a  rigid  dressing  in  the 
overcorrcctol  jmsition. 


I 


III.  OPERATIONS  ON  THE  TRUNK  AND 
THE  PELVIS. 

Paracentesis  Thoracis,  Thoracotomy.  —  Tlie  thorax  ia 
openwl  by  puncture  or  by  inciijioD  when  the  presence  of 
accumulations  of  fluid  in  the  pleural  cavity  gives  rise  to  i 
threatening  symptoms  by  reason  of  either  their  quantity 
or  tiieir  character.  In  general  the  statement  may  be  ao-  I 
cepted  that  serous  and  hemorrhage  effusioue  are  to  be  | 
treated  by  puncture,  and  purulent  exudates  on  the  other 
hand  by  incision.'  Either  operation  is  therefore  always 
preceded  by  exploratory  aspiration  of  the  pleural  contcnta 
by  means  of  a  hj-podermie  or  similar  syringe.  The  ope- 
ration of  thoracocentesis  is  performed  by  the  introduction 
of  n  trocar  and  cannula  between  two  ribs  into  the  pleural 
space,  either  permitting  the  fluid  simply  to  escape,  or 
aiding  its  removal  by  means  of  aspiration.  Ifthe  cannula 
is  so  constructed  that  the  aspiration  of  air  can  be  avoided 
during  the  removal  of  the  trocar,  the  first  method  of  pro- 


cedure meets  all  requirements,  Billroth 's  cannula  (Fig. 
215)  is  provided  with  a  lateral  bruufh  for  the  escape  of 
the  fluid,  which  can  be  controlled  by  a  cock.     To  this 
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bleedinit,  endeavor  to  lUip  it  by  lieitturea,  by  auturo-liBaturea,  by  pock- 
IDK  a  small  pulmoDnr;  urnnad,  iir  by  filllug  the  [ilpuni  with  Bt«ril« 
ganiK,  h>  a  point  of  iwunlerp'''™"'*'  """l  purkinn  iudoform-piuie 
repay  agsiost  the  bleediug  luDg.— Ein. 
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be  made  to  close  on  account  of  the  rigidity  of  the  thomcic 
wall,  resection  of  a  series  of  riba  is  a  suitaljle  procedure 
in  order  to  render  the  wall  of  the  cheat  more  yielding. 


Fio.  Sie.—Bcsectlon  of 


The  pi>ssibilitj-  thus  cataWiflhetl  of  approximating  the 
parietal  and  visceral  layers  of  the  pleura  renders  the  con- 
uitions  favorable  for  ceasiition  of  the  long-continued  and 
tedious  suppurative  process. 
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III.  OPERATIONS  ON  THE  TRUNK  AND 
THE  PELVIS. 

FaxacentesiB   Thoracis,   Thoracotomy.  —  The   tliorax  is  J 
opened  by  puncture  or  by  incision  when  the  preseoce  of 
aeciiniulutious  of  fiuiil  in  the  plcnml  cavity  gives  rise  to 
threatening  symptoms  by  reason  of"  either  tlieir  quantity 
or  their  character.     In  general  the  statement  may  be  ac-  i 
cepted  that  serous  and  liemorrhagic  efiiisions  are  to  be  < 
treated  by  puncture,  and  purulent  exudates  on  the  other 
hand  by  lueision.'     Either  operatiou  is  therefore  always 
preceded  by  exploratory  aspiration  of  the  pleural  contents 
by  means  of  a  hypodermic  or  similar  syringe.     The  ope- 
ration of  thoracocentt'sis  is  performed  by  the  introduction 
of  a  trocar  and  cannula  between  two  ribs  into  the  pleural  . 
space,  either  permitting  the   fluid   simply  to   escape,  or  ^ 
aiding  its  removal  by  moans  of  aspiration.     If  the  cannula  i 
is  so  cimstnioted  that  the  aspiration  of  air  can  be  avoided  I 
during  the  remo\'al  of  the  ti'ocar,  the  first  method  of  pro-  I 


Flo,  315. — Billrolb'B  trocar  and  cHnuula. 

cedure  meets  all  requirements.  Billryth's  cannula  (Fig. 
215)  is  provided  with  a  lateral  branch  for  the  escape  of 
the  fluid,  which  can  be  controlled  by  a  cock.     To  this 

'  ir  a  hGDiorrbagic  cullecTJon  i»  very  eiUnsive  and  cha  lire  of  tbs 
patient  is  aoriously  threatened,  it  Is  ijrupcr  to  o|ieii  ttii>  thonin  after  rib- 
resMtion.  and  if  tlie  milKiequHnl  piilmunaiy  vollupae  does  uiit  arresb  tbs 
lilirciiing.  endeavor  to  ship  it  by  ligaturei,  by  HUture-ligatiireii,  by  jiock- 
log  a  Htuall  piilmouary  wniiitd,  ur  by  filling  the  pleura  with  sterile 
^uze,  la  ft  point  of  ciiunterprtnalire,  aud  packing  iudorotm-gauie  d 
reetix  againat  the  bleeding  lung. —Ed. 
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is  imlitjated  in  tlie  presence  of  congenital  wry-^eck,  fop 
the  correction  of  the  abnormal  positiun  of  the  iicad.  The 
BtemoniaEtiMil  is  incised  throuc;h  an  open  wound  at  its 
tendinous  attachment  to  tlie  steninni  or  the  clavicle.  By 
rotating  the  head  toward  the  UDaBcct«d  side,  the  tendon 
of  the  steruomastoid  is  stretched  teuselj.  An  incision  3 
or  4  cm,  long  is  made  parallel  with  the  fibers  of  the  mus- 
cle, in  a  Bitiiiition  corresponding  with  its  sterna!  attach- 
ment. The  tendon  is  espoaed,  isolated,  drawn  forward 
with  a  blnnt  liook,  and  divided  with  a  single  stroke  of 
the  sci&sors.  If  necessary,  also,  the  clavicular  attach- 
ment and  the  tensely  stretched  fascial  portion  are  divided, 
until  the  head  can  be  rotated  toward  tlie  unatTecteil  side 
without  resistance.  The  rntaneoiis  wound  is  closed  by 
suture,  and  the  head  is  fixed  iu  a  rigid  dressing  in  the 
overcorrected  position. 
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f  to  Bevea^H 
from  3  to^H 
1 1 ^" 
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E&tlander  resects  for  this  purpose  from  five  to 
ribs  ID  the  axillarv  line  thntiighnut  an  extent  of  from 
]0  cDi.,  by  meaos  of  a  long,  vertical  iocision.  The  pli 
is  freely  exposed  within  the  range  of  the  large  opening 
made.  Thoracoplasty  by  tlie  method  of  Schetle  is  a  more 
radical  procedure.  In  this  operation  a  large  flap  of  soft 
parts  with  its  hose  above  is  made  from  the  tissues  of  the^i 
chest.  The  upper  extremities  of  the  incisions  lie:  ia\ 
front,  in  the  axillanr'  cavity ;  posieriorly,  between  tlie 
vertebral  column  and  the  scapula  at  the  level  of  the 
sevond  rib.  Within  the  range  of  the  dissected  flap  re- 
flected upward,  all  the  bouy  ribs  are  resected  througnout 
their  entire  extent  up  to  the  tubercle.  After  free  open- 
ing of  the  pleura  and  its  toilet  the  flap  of  eofl  parts 
placed  over  the  Iting  and  fixed  in  this  ]K>sitton  by  meau, 
of  a  dressing.  Dclorme  practises  temporary  resection  of 
the  ribs,  incises  the  pleura  over  the  contracted  lung,  and, 
if  the  lung  can  be  distended,  replaces  the  flap  id  the 
clipst-wall, 

Pnnctore  of  the  pericardinin  is  indicated  in  the  presence 
iif  hemorrhagic  ami  scmus  effusions  in  this  sac,  if  these 
bfi-ome  so  great  as  to  iutorfiTc  mechanically  with  the 
aclion  of  the  heart.  The  tnx-Jir  is  introduced  in  the  fourth 
or  the  fifth  inttircostal  Bjmce,  3  or  4  cm.  from  the  I< 
Iwnler  of  the  sternum. 

Op«ning  of  Uie  pericardium  is  indicated  if  exploratoiy' 
puncture  discloses  the  presence  of  a  purulent  emision  iv 
this  cavity.  A  transverse  incision  is  made  in  the  third, 
fourth,  or  fifth  intercostal  space,  to  the  left  of  tlie  stemam. 
With  careful  dissection  advance  is  made  toward  the  depth 
(ligation  of  the  intenial  mammary  arteiy),  and  the  ex*i 
posG<^l  pericardium  is  snipped  throughout  a  small  extendi 
with  scissors.  Oilier  and  Duranil  make  the  incision  frimi' 
the  middle  line  over  the  fifth  left  costal  cartilage,  whioli.^ 
they  resect. 

In  order  to  expose  portions  of  lung  for  incision  or  r&»i 
section,  on  account  of  the  presence  of  tumors,  absoessea^l 
gangrenous  cavities,  the  cbesb-wall  is,  after  accurate  li 
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ization  of  the  ftwue  of  disease,  incised  !ii  tliis  sitiiatiou, 
and  tlieii  reseclion  of  one  or  of  several  ribs  is  practised. 
If  the  layers  of  pleura  are  adherent  over  the  focus  of 
diecaac,  the  incisiiiD  may  be  made  directly  into  the  lung. 
In  cases  in  which  this  condition  is  not  precent,  tlie  opera- 
tion in  performed  in  two  stages,  adhesion  of  t)ie  two 
layers  oi  pleura  bcine  brought  about  W  means  of  caustics 
(paste  of  zinc  ehlond — Quineke)  before  the  incision  is 
made.  Alitor  resection  of  the  ribs  and  division  of  the  in- 
tercostal muscles,  the  paste  is  intnxluced  into  the  wound 
and  renewed  a  number  of  times,  after  which,  in  the  course 
of  about  four  weeks,  the  lung  may  be  attacked  without 
danger  of  oiK;ning  the  pleura, 

legation  of  the  Internal  Mammary  Artery. — The  cuta- 
neous incision  is  made  in  the  third  or  foiirlh  intercostal 
space  from  the  border  of  the  fsternuni  outward  for  a  dis- 
tance of  4  or  5  cm.  The  skin,  tiie  subcutaneous  ci.innec- 
tive  tissue,  the  pectoralis  major,  and  the  internal  inter- 
costal muscle  are  divide<l  throughout  the  extent  of  the 
incision.  Lying  in  front  of  the  pleura,  in  the  angh-  be- 
tween the  rib  and  the  sternum,  is  the  internal  mammary 
artery,  which  follows  the  axis  of  the  bo<ly  and  is  aeenm- 
pnied  by  two  veins.  The  vessel  i-an  readily  be  isolated 
from  the  loose  connetiive  tissue.  Esmart^h  makes  a  lon- 
gitudinal incision  alongside  the  sternum  and  enlai^s 
the  field  nf  ojx-ralion  by  resection  of  a  costal  cartilage 
(Fie  217). 

Removal  of  the  Mammary  Ol&nd. — Amptdation  of  me 
Brensl. — t'ircuui.'HTLbed  tumors  of  benign  character  can 
be  readily  enucleated  from  the  glandular  tissue  of  the 
breast.  If  the  tumor  be  superficial,  the  cutaneous  in- 
cision is  made  longitudinally  in  the  direction  of  the  radiuB 
of  the  breast,  and  if  the  growth  he  more  deeply  seatc<l, 
a  semicircular  incision  is  made  corrps(>onding  with  the 
lower  boundary  of  the  gland.  Through  the  last-named 
incision  tumors  of  considerable  size  (adenomata,  cystomata) 
also  may  be  removed  from  the  breast  without  leaving 
disfiguring  cicatrices.     The  entire  breast  also  can  beampu- 
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tated  in  this  way  with  preservation  of  the  skin.     If 
moval  of  the  breast,  t<^ther  witli  tho  overlying  skin,  Ul 
necessary,  the  mammary  gland  is  surrounded  hy  two 
cisions,  forming  an  oval  whose  longitudinal  asia  exte 
from  without  and  above,  inward  and  downward,  from 


Flfi.  ?17.  r,sl."Miif  ,.(■  Ill,'  Miliritiil  iiiniijiniiry  arlory.  Tlic  cartilng* 
of  the  IhinI  nil  iii  rcspctnl  elww  to  tis  HUTiinl  ntucbincnt.  The  p«ctoiml 
muwie  ia  divided,  lii  tliu  uppur  aiid  luwvr  angles  uf  Ibe  wound  Al 
ttuinpa  of  tbe  iDtercoelal  inusclca  arc  visible.  In  tliu  depth  of  tho  man 
the  mammary  art«ry  I'aa  be  seen,  arronipaiiied  by  a  vein. 


anterior  axillary  fold,  almost  to  the  en.^iform 
(Fig.  218}.     The  skin  i.s  detached  up  to  the  margin 
the  l)roa.st,  and  this  is  raised  and  dissected  from  the  peo 
toral   muscle.     The  cutaneous  wound  can  be  closed  bji 
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In  the  presence  of  carcinoma  of  the  mammarj'  gland 
all  the  axillary  fat,  with  the  glands,  must  be  removed, 
together  with  the  breast,  in  every  case,  whether  the  adja- 
cent lymphatic  gland»  are  enlarged  or  not.  The  breast 
is  extirpated  iu  counection  with  the  overlying  skin  and 
the  two  pectoral  muscles  {Halatod,  Rotter,  Joerss).  In 
practising  Kocher's  method  of  procedure  the  Btrnetiires 
of  the  axillaiy  cavity  can  be  exposed  with  extreme  free- 
dom. In  spite  of  removal  of  tne  pectoral  muscles,  the 
functional  results  also  are  gooi). 


Fio.  218. — Ampatation  of  the  breast ;  cotaneons  incliion. 


The  cutaneous  incision  (Fig.  219)  begins  at  the  clavicle, 
close  to  the  insertion  of  the  pectoral  muscles,  divides 
these  tninsverselv.  and  passes  in  a  curved  direction  along 
the  lower  bounJary  of  the  mammaTy  gland  to  the  ensi- 
form  cartilage.  A  second  oiirvcfl  incision  pas-ses  from 
this  iMint  over  the  breast  and  meets  the  first.  Next  the 
attachments  of  the  pectoral  muscles  to  the  humerus  and 
to  the  coracoid  pnwross  are  completely  di\-ided  trans- 
versely. If  the  stumps  of  the  muscles  ar 
ivide  entrance  to  the  axillary  cavity  is  provided. 
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Plate  j8.— Amputation  of  the  Carcinomatous  Brcoat,  I. 

Tliu  pectoral  luusflfs  [Pni,  Piaij  an:  Givi.iid  [mtisvprsply.  TLe  vlrno- 
tiirCB  of  Chu  BiUliLry  cuvlly.  tbo  siillur.v  itrtery  i,Jt,  tlic  nxill&ry  vciti 
{V),  the  roota  of  Ihe  meduui  nervu  [1/  I,  are  expaied.  The  milUry  ftt. 
tnge^ber  wJtli  tbe  lymphatic  glanils.  in  liftvd  out  of  the  axillary  cHVity 
and  remains  iu  uaaaeclJon  with  the  mamioary  glaud.  which  has  ritlleB 
dovrnwan].     S«,  siib««iiuUr  artery  and  vein  ;  Tl,  long  thoracic  nervo. 
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Beginning  at  the  great  veaspla  unJ  dissecting  from 
above  downward,  tlie  tiit  nf  the  axillary  cavity  is  re- 
moved. The  vascular  cords  passing  i'roni  the  great  ves- 
sels to  the  packets  of  glands  and  tlic  thorax  are  distinctly 
visible.  They  are  isolated  at  their  origin  and  divided 
between  two  ligatures.  These  vessels  are  the  superioi' 
thoracic  artery  and  the  long   thoracic   artery.     In   the 

Eroceaa  of  further  dissection  of  the  fat  the  jwisterior  axiU 
iry  fold  is  exposed  and  the  subscapular  and  tlie  latissi- 
miis  dorsi  muscles,  and,  at  the  border  of  the  scapula, 
the  large  subscapular  artery,  accompanied  by  veins  and 
nervpjj,  become  visible  (Plate  28).  Fregiieutly  ligation 
of  the  subscapidur  artery  and  vein  or  of  the  posterior  cir- 
cumflex artery  and  vein  is  also  necessary. 

Ktuter  has  called  attention  to  the  importance  of  pro- 
tecting the  long  thoracic  nerve  from  injury.  If  it  prove 
impossible  to  free  the  axillary  vein  fully  from  glandular 
tissue,  it  often  becomes  uecessury  under  such  conditions  to 
aacnfice  a  portion  of  this  vessel.  After  the  application 
of  ligatures  the  vein  is  resected  throughout  the  necessary 
extent  and  removed  together  with  the  glands  The  in- 
sertions of  the  pectora!  muscles  to  the  ribs,  and  which 
are  reached  bv  dissecting  downward,  are  separated  from 
the  chest-wall  and  reflected  toward  the  sternum.  This 
separation  is  continued  in  the  course  of  the  posterior 
curved  incision,  which  is  succoMively  deepened,  until  the 
whole  of  the  glandular  tissue  of  the  axilla  and  both 
pectoral  muscles,  t<^ther  with  the  mammary  gland,  con- 
stitute a  mass  detached  from  the  thorax,  which  is  removed 
aa  a  whole  (Plate  29).  From  the  upper  extremity  of  the 
incision  tlic  region  below  the  clavicle  can  yet  be  inspected. 
The  incision  is  prolonged  over  the  clavicle,  and,  if  neces- 
sary, even  temporary  division  of  the  clavicle  (Madelung) 
is  practised.  In  this  way  the  supraclavicular  fossa  is 
rendered  accessible.  The  axillary  portion  of  the  wound 
can  always  be  completely  closed  by  suture,  at  times,  it  is 
true,  with  stretching  of  the  skin,  also  the  hiwer  portion 
of  the   wound  (Fig.  220).     Should  this  not  prove  to  he 


294  OPERATIVE  .SURGERY. 

Piste  39.— Amputation  of  the  Carcinomatous  Breast,  II. 

The  miuuniiry  gland,  togetticc  with  the  Hxillnry  giBuds  »nd   tb»( 
pectoml  tuuBvles,  in  tmvi  troai  the  thurax  and  rcHeclFd  tow&rd  tbs  ni 
did  tiae.    The  exiiused  tborucic  wall,  with  tbi>  ribs,  the  iutectoatal  mna 
eles,  ftQd  the  dit^Catlons  of  tbe  aprratDB  muBulu  (Sr),  come  Into  vl«wJ 
Posteriorly  in  the  margin  oT  thu  scnpuln  with  the  subsra]iul»i'  mnBEtefl 
(8i),  and,  further  oulwMrd,  tlie  exposed  bitisBituus  dorsi  rauacle  (Ld). 

the  case,  the  imnloseii  jKirtimi,  which  often  is  not  mori 
than  an  inch  in  tliametf  r,  is  left  to  eloee  by  gmnnlation 


Fid.  2-20.— Culflnuo 


it  is  covered  hy  transplanted  flaps  of  skin,  according  1 
tlie  methml  of'Thierseii. 

Abdominal   Puncture. — TTie  ahdnniiniil  cavity  may  1 
opened  by  puncture  to  efiect  evacnation  of  fluid  accumula 
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tions,  either  free  witliin  the  peritoneal  cavity,  or  saccii- 
Iiited,  nr  pontuined  within  cvsts.  If  tlie  fluid  be  free,  the 
point  of  !Miuirii,  th:it  is,  a  pnint  iniitwiiy  between  tlie 
iiiiiliilii'ii-  anil  tlio  l(.'f"t  antiTiiir  iliac  f^]iine,  is,  aw  a  rule, 
eL-K'vtcl  as  \\w  -iiliiali.Jii  fur  puik'turo.  Trzchizky  has 
demoiiatrutt'd  that  in  a  small  pruiwrtioii  of  wises  the 
epigu^trie  artery  fjr  one  of  its  braiit^lies  may  be  injured  in 
pertorraing  puncture  by  this  method.  If,  however,  the 
trocar  te  introduced  into  the  outer  half  of  the  line  between 
the  umbilictiH  and  the  Hajx-rior  iliac  spine,  the  possibility  of 
this  unpleasant  tx^'urrenw  is  safely  avoided.  The  recom- 
mendation to  make  the  puncture  upon  the  lei^  side  of  the 
abdomen  is  not  of  primarj'  ini]»ortance.  If  the  liver  !« 
enlarged,  the  puncture  will  be  preferably  made  upon  the 
left  side.  Enlargement  of  the  spleen  of  any  eonsiderable 
degree  will  justily  making  the  puncture  upon  the  right 
Bide.  The  pimcture  may  further  be  made  in  the  linea 
alba,  midway  between  the  umbilicus  and  the  symphysis 
pubis.  The  selection  of  the  point  of  puncture  in  the 
presence  of  cvsts  and  of  sacculated  exudates  will  be 
governed  by  tlie  situation  of  tlie  accumulation  of  fluid. 
In  performing  puncture  of  the  abdomen  a  straight 
trocar  and  a  cannula  with  a  lateral  branch  are  eraployetl. 
The  patient  occupies  a  partial  latcnil  position  or  the  upper 
portion  of  the  boily  is  elevated.  Before  the  trocar  is  in- 
troduced it  should  i)e  determined  by  careful  percussion 
that  the  intestine  is  not  adherent  to  the  al)dominal  wall  at 
the  point  where  the  puncture  is  to  be  made.  The  index- 
finger  of  the  left  hand  is  placed  at  the  point  of  puncture, 
and  the  trocar  is  introduced  vertically  through  the  ab- 
dominal wall,  then  grasped  with  the  left  hanu,  while  the 
right  removes  the  trocar.  By  means  of  a  tnlie  attached 
to  the  lateral  branch  of  the  cannula  the  fluid  is  permitted 
to  escape  slowly  into  a  suitable  receptacle.  If  the  intra- 
abdominal pressure  Jiills,  the  escape  of  the  fluid  is  favored 
bv  compression  of  the  abdomen  with  the  hand  or  by 
tightening  a  many-failed  bandage  around  the  abdomen. 
It  is  an  old  rule  never  to  permit  the  escape  of  all  the 


OPEBATIVR  Sl'ROFEY. 
Plate  30.— Exposure  of  the  Exteriul  Iliac  Artery. 

Tburu  urc  diviilud  IJiu  upmiuurusis  nl'  l)iu  i^ilurtiAl  ublii|Ut 
(O.  e.j,  tho  Bl>urs  of  thi>  iulcriuil  ubliquv  iO.  >.),  nuU  tliu  Imn 
butdn  IF.  t.) ;  tbe  peritonHum  (P)  is  sriumuid  hy  blUDl  diuec' 
raued  op  -,  the  Iliac  artery  mid  vein  arc  EipuBed  In  llic  Biibsuroua  space.    : 


fluid  cootainei]  within  tli<'  abdnmiual  cavity.     The  tro 
18  therefore  removed  ;it  a  time  wlicii  a  certain  amount  ofl 
fluid  is  yet  present,  and  die  wound  ia  closed  with  a  suifr-fl 
able  dressing. 

Ligation  of  the  Hiac  Artery. — At  tlic  level  of  the  fonrt 
lumbar  vertrbra  the  aort-i  divides  into  the  two  iliac  arte-^ 
ries,  each  of  which  in  turn  divides  at  the  sacroiliac  artiou- 
latioo  into  two  branches,  the  external  and  internal  iliac 
arteries.     The  external  iliac  artery,  the  abdominal  poi^ 
tion  of  the  femoral,  paiises  along  the  outer  side  of  tiw.> 
corre^^poiiding  vein  along  the  psoas  muscle  to  the  openii^ 
beneath  Poupart's  ligament  for  the  vessels.     The  intern 
iliac  artery,  also  known  as  the  hj-pogastric,  passes  fro 
the  sacro-iliac  symphysis  down  into  the  pelvis,  to  suppljo 
the  organs  of  this  cavity,  as  well  as  the  gluteal  muscloc 
and  the  genitalia,  with  blood. 

LifffUion  of  the  External  Iliac  Artery. — The  artery  i 
exposed  in  the  subserous  space  just  prior  to  its  entrance 
inhi  the  opening  for  the  vo&sels.  The  cutaneous  incisitmj 
is  made  parallel  with,  and  over  the  middle  of,  Ponpart 
lig.intent,  and  the  fascia  of  the  external  oblique  muBci&^ 
the  fibers  of  the  internal  oblique  and  transversalis  1 
divided  in  the  direction,  and  throughout  the  extent,  of  tl 
incision,  AHer  division  of  the  transversal  ia  fascia  i 
subserous  fat  and  the  peritoneum  are  exuoaed  to  Viei 
The  peritoneum  is  siparateil  by  blunt  dissection  ; 
Poupart's  ligament  and  the  pelvic  margin,  after  wUd 
the  external  iliac  vessels  surrounded  by  loose  connecdvi 
tissue  become  visible  upon  the  floor  of  the  wound, 
artery  (the  vein  lies  to  its  inner  aide)  is  isolated  by  blui 
dissection  with  the  aid  of  two  anatomic  foreejw  (Plate  30)it 

In  ItfffUing  the  inh-rvnl  iliac  artery  the  cutaneous  1" 
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cision  passes  from  the  apex  of  ihe  last  rib  vertically  tlown- 
wani  to  the  crest  of  the  ilhim  and  along  this  almost  to 
the  anterior  superior  iliac  epine.  The  layers  of  the 
abdominal  wall  and  the  traneverealis  fascia  are  divided, 
the  peritoneum  sejiarated  by  blunt  dissection  from  the 
iliao  fossa  and  displaced  toward  the  median  line  by  means 
of  broad  spatulce  or  the  palm  of  the  hand.  Between  the 
iliac  and  psoas  miiscloa  the  external  iliac  artery  is  visible 
and  can  be  followed  in  a  proximal  direction  as  far  as  the' 
sacro-iliae  symphysis,  where  the  internal  iliac  artery  is 
accessible  as  it  hranches  off  toward  the  pelvis  and  can  be 
isolated  for  ligature.  The  vein  lies  to  the  inner  side  of 
the  arterj'.  The  mode  of  procedure  just  described  serves 
also  for  exposing  the  common  iliac  artery. 

The  manner  of  exposing  the  iliac  vessels  constitutes  in 
general  the  mode  of  procedure  in  accordance  with  which 
the  structures  of  the  subserous  space  are  reached.  The 
incision  for  ligation  of  the  internal  iliac  artery  exposes  the 
kidney  and  the  ureter  in  its  course.  In  the  same  way  it 
is  possible,  with  conservation  of  the  peritoneum,  to  evacu- 
ate accumulations  of  pus  in  the  sunserous  space  (psoas 
abscess,  paratyphi! tic  abscess,  parametric  abscess). 

If  after  opening  the  abdominal  cavity  by  celiotomy  the 
parietal  peritoneum  upon  the  posterior  wall  of  the  abdo- 
men is  divided  and  in  this  way  the  retroperitoneal  space 
is  exposed,  the  pnwcdnre  is  designated  transperitoneal  ex- 
posure of  the  iliac  artery,  of  the  kidney,  of  the  ureter, 
etc.  Under  these  conditions  the  peritoDetim  must  l>e 
divided  at  two  cornspouding  points  on  the  antirior  and 
the  posterior  ubd<miinal  wall. 

Celiotomy. — 0|wiiing  of  the  abdominal  cavity  thmugh 
incision  of  the  abdominal  wall  is  designated  celiotomy. 
The  priKieilure  is  a  preliuiiuary  one  in  the  iwrforniance 
of  intra|K'ritoncal  operations  uf  all  kiuds.  The  alxlomiual 
incisions  are  sometimes  made  longitudinally,  sometimeB 
more  or  less  obliquely,  and  sometimes  even  transversely. 
Ivongitudinal  incisions  are  made  either  in  the  linea  alba 
or  along  tiic  outer  border  of  the  rectus  alHlomuiis  muscle. 


OPERATIVE  SUBOERY. 


lu  the  epigafstriiim  anil  the  hypt^striiini,  both  obliqae 
iiicisiijns  parallel  with  the  costal  nmrgin,  or  with  Poiiparfs 
ligament,  and  longitudinal  and  tr»iiavc-r§e  inci^ionB  are 
employed.     The  ineisioQ  inlu  the  liiiea  alba  is  indicated 


I 


Fiii. -!^l.  — AMoniiiiHl  iiirisiiiiiEc  a.  langitnilinitl  incision  for  o 
tioDBontlipaloEdacli ;  b,  iiiriflioti  Tor  gastroaUini}' ;  r,  inciaioDforopent. 
nil  tlie  Rail  bladder  i  il,  incision  Tor  cplryatDMniy:  e,  incision  for  Uri 
of  tUc  eitiTiial  iliac  artery ;  /,  luciBiun  for  colotomy ;  t,  incisioDs  Ibr  M 
posure  of  the  cecum  and  the  veTutifuna  appcudii. 

in  tlie  preeence  of  lai^e  formations  octiupying  the  abdom 
ual  cavity.  The  incision  is  made  below  the  umbilici 
when  the  pelvic  organs  arc  the  object  of  attack.  Throii( 
the  epigastrium  access  is  gained  to  the  stomach,  or  npi 


OPEBATIONS  Oy  THE  TRUNK  AND  THE  PELVIS.  299 

the  riglit  side  to  the  liver  and  the  gall-Madder.  An 
incision  is  made  into  tiie  right  iliau  region  when  it  is  in- 
tended to  rc'flch  the  eeciim  or  the  vermiform  appendix,  and 
into  the  left  to  reach  the  descending  colon  or  the  »<ignioid 
flexure  (Fig.  221).  In  the  performance  of  intraperitoneal 
operations  the  patient  is  either  placed  horizxintally  or  the 
ImxU-  is  placed  upon  an  inclined  plane  with  the  head  at 
the  lowest  and  the  pelvis  at  the  highest  level  (Trendelen- 
burg's position,  Fig.  222).  This  jtosition  affords  a  clear 
view  of  the  arrangement  of  the  pelvic  organs  after  the 
abdominal  cavity  has  been  opened,  the  intestines  sinking 
down  towani  the  epigastrimn  in  the  concavity  of  the 
diaphragm.  The  position  therefort^  permits  citrefid  in- 
spection of  the  abdi>minal  viscera  and  protects  the  intes- 
tines from  extrusion  during  the  course  of  the  operation. 


Mode  of  Making  the  Incmmi  through  the  Abdominal 
Walls. — Through  the  iinea  alba,  as  in  other  jiortions  of 
the  abdominal  wall,  dis.section  is  efl'ected  layer  by  layer 
with  the  scalpel.  The  skin  and  the  subcutaneous  con- 
nective tissue  are  divided  and  access  is  gained  to  the  dense 
fibrous  upper  layer  of  the  eheath  of  the  rectus  muscle  or 
between  the  two  rectus  muscles.     As  a  rule,  the  median 
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borders  ui*  th»  recti  musi-les  an-  vicposed  within  the  wonni 
After  divitiiuii  of  tlie  posttriiir  kyer  of  the  shcatli  of 
rectus  a  la3-er  of  loose  cijniieotive  tiesui-  wnin-s  into  view, 
and  in  obese  persons  a  layer  of  fat,  ollen  of  c'onsidcrahli- 
extent,  lying  directly  iiix»n  the  peritoneiini.     All  fatty  tis- 
snes  are  carefully  divided  by  blunt  dissection  with  two  pain* 
of  forceps.    A  told  of  parietal  peritoneum  is  picked  up  and 
iipenoti  at  one  point,  and  the  incision  is  enlarged  above  and 
below  in  the  direction  and  throughout  the  extent  of  the 
superficial  wound  by  means  of  scissors  or  a  blunt -pointed 
knife.    I^ongitudinal,  oblique,  or  transverse  incisions  in  the 
epigastrium  extend  also,  like  those  in  other  ngions,  suc- 
cessively through  the  layers  of  the  alxlominal  muscles  to 
the  sulMerouB  fat  and  the  peritoneum.      A  fold  of  the 
parietal  peritoneum  is  picked  up  with  two  pairs  of  forceps 
and  snipped  with  scissors,  and  the  incision  is  enlarged  in 
I  the  manner  already  described.     The  closure  of  the  al)- 
idominal  wall  should  be  firm  and  resistant;  the  resulting 
^      ^  J  cicatrix  should  display  no  tendency  to  ectasis  and   the 
i     S      ■1  formation  of  ventral  hemia.     Suture  of  the  wound  should 
[C^'      -J  be  effected  with  silk  or  absorbable  material  intro<lueeiI  in 
\  '0     /      tiers.     In  the  linea  alba  the  deepest  row  of  snture.s  in- 
cludes the  peritoneum  only,  care  being  taken  that  smooth 
serous  surfaces  arc  brought  in  approximation.  The  second 
row  of  sutures  includes  the  rectus  muscle,  tt^lher  with  its 
^H^  antcriiir  fibrous  sheath ;  several  deep  suturee  secure  the 

^^B  approximation  of  the  muscles;  more  superficial  ones  |iass- 

^^H  ing  through  the  anterior  sheath  approximate  accurately 

^^H  the  aponeuroses.     The  most  superficial  layer  of  suture 

^^H  unites  the  skin  in  the  customan.-  manner.     In  the  f 

^^H  way  abdominal  wounds  in  other  situations  are  closed  I 

^^H  three  tiers  of  sutures.     The  deepest  row  unites  the  | 

^^V  tnncuni.  tlic  iiiiddlc  the  niu-scle  and  IIk'  aponeurosis,! 


Operations  on  the  Intestine. — Suture  of  the  B 
— Eulcron-liapliy  may  be  ucecssiiry  to  unite  by  suture  € 

penelraling  or   n   non-pc-netniting   wound  of  the  \ 
ffHtine,  or  the  cot»y\>.'U'V'j  d\"jvded  howcl   throughout  \ 
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wliole  circumference.  The  suture  shoiilil  in  general  be  so 
applied  that  the  reaistaut  luyera  of  the  Intcstiiial  wall, 
such  OB  the  miiscularis,  are  brought  in  aiiposilioii.  Over 
these  layers  hniad  folds  of  serosa  should  be  approximated 
by  suture,  to  facilitate  rapid  primary  uuion. 

In  all  operatioDS  the  bowel  la  brought  out  through  the 
abdominal  wound  and  suitably  protected  against  cold  and 
infection.  In  order  to  prevent  the  escape  of  intestinal 
contents  the  intestine  is  grasped,  centrad  and  pcripiierad 
of  the  woimd  to  be  imitetl,  with  clamp -forceps,  with  tlie 
fingers,  or  with  bands  of  sterilized  gauze. 

Linear  wounds  of  the  Intestine,  as  well  as  of  the  stom- 
aoh,  are  uniteil  in  such  a  manner  that  all  the  <livided 
layers  can  be  included  within  the  suture.  It  is  uiiimjjor- 
tant  whether  the  mucous  membrane  be  incluiie<I  or  not, 
while  it  is  highly  important  that  broad  layers  of  the  miis- 
cnlaris  should  be  approximated.  The  sutures  arc  applied 
from  either  the  serous  surface  or  the  lumen  of  the  bowel. 
In  the  first  instance  the  sutures  arc  to  be  tied  estemally; 
in  the  latter,  internally.  When  the  suture  has  been  thus 
applied  throughout  the  whole  extent  of  the  wound,  fur- 
ther closure  is  effected  by  approximation  of  folds  of  serosa 
{Ijerabert  suture).  Surfiices  of  serous  membrane  from  4 
to  5  ram.  wide  are  brought  in  apposition  by  introducing 
tiie  needle  a  short  distance  from  the  margin  of  the  wound 
and  bringing  it  out  close  to  the  margin,  and  repeating  the 
process  in  reversed  order  upon  the  other  side.  When  the 
ends  of  the  suture  are  tied,  the  serous  layer  on  either  side 
is  raised  in  fiilds,  so  that  two  broad  snrfat-es  of  peritoneum 
are  brought  into  approximation.  In  order  to  give  greater 
stability  to  this  suture  the  subserous  tissues  and  even  a  por- 
tion of  the  muBcularis  are  taken  up  with  the  serous  laver. 
The  folils  thus  formed  are  thicker,  while  a  considerable 
extent  of  surface   is  brought  in  ap^rasition  (Plate  31).' 

Both  rows  of  intestinal  suture  may  be  applied  in  the 
form  of  interrupted  sutures  or  as  a  continuous  suture. 
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Plate  31 Suture  of  the  Bowel. 
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If  a  divided  portion  of  bowel  U  to  be  united  through'»'J_ 
out  its  circumference,  similar  principles  ntixy  be  followed. 
Two  rows  of  closely  applied  sutures  will  etiftice.  The 
first  includes  all  the  layers  of  the  bowel,  aud  is  in- 
t«ndetl  to  lix  the  cut  surfaces  in  apposition ;  the  second 
brings  the  serous  surfaces  together.  The  operator  slunild 
see  tliat  eorresponding  portions  of  the  ci re u  inference  are 
brought  aceurately  in  contact  with  one  another.  To  this 
end  a  suture  is  applied  at  the  mesent^rio  attachment  of 
the  bowel  and  also  one  at  a  corresponding  point  on  the 
opjwsite  side  of  the  i>eriphery,  bolJi  involving  all  the 
layers  of  bowel.  In  this  way  the  entire  circumference  is 
divided  into  two  equal  jwirtH.  The  mai^ins  of  that  por- 
tion most  removed  from  the  operator  are  first  united,  the 
sutures  being  passed  from  tlie  mucous  surface  and  being 
tied  from  the  lumen  of  the  bowel  (Plate  31).  This  suture 
includes  all  the  layers  of  the  bowel.  The  margins  of 
the  wound  elosest  to  the  opt>rat<)r  are  first  united  by 
sutures  passed  from  and  tied  upon  the  serous  surface.  In 
order  to  secure  primary  union  of  the  int«stin»l  wound 
within  a  short  time  a  second  row  of  seroserous  (Ijembert) 
sutures  is  applied  over  the  first.  Under  these  circum- 
stances, also,  it  is  advisable  to  include  with  the  serous 
layer  a  portion  of  the  muscular  layer,  as  in  this  way  the 
serous  folds  are  made  firmer  and  can  be  brought  into 
closer  approximation. 

If  portions  of  intestine  of  unequal  lumen  are  t^  be 
nniter],  the  narrower  portion  of  bowel  can  be  divided 
obliquely  (Billroth),  and  iu  this  way  the  desired  adapta- 
tion secured.  Many  attempts  have  been  made  to  replace 
the  time-consuming  suture  by  fixation  of  the  intestinal 
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stumps  for  restoration  of  continuity  over  a  tubular  botiy 
by  means  of  a  ligature.  Murphy's  intestinal  button  was 
the  lirst  device  that  permittea  a  practical  application  of 
this  method.  This  ingenious  device  consists  of  two  cap- 
sules made  of  light  sheet-iron  and  nickel-plated  and  pnv 
vided  with  a  hollow  cylinder  internally  and  a  sli{;ht 
Bhoulder  extenially  (Plate  32).  The 
one  capsule  can  be  readily  pushed 
into  the  other  with  the  fingers,  when 
by  reason  of  a  clamp-like  arrange- 
ment they  remain  thus  in  secure  ap- 
position. The  transversely  divided 
portions  of  intestine  are  picked  up 
by  a  spiral  purse-string  suture  (Fig. 
223),  which  is  dmwn  together  and 
tied  after  tlie  button  has  been  intro- 
duced into  the  intestine.  Afttr  the 
second  portion  of  the  intestine  has 
been  similarly  treated  the  two  halves 
of  the  button  are  pushed  one  into 
the  other  and  pressed  togetlier,  when 
they  remain  permanently  in  this  re- 
lation (Plat*  32).  In  this  way  the 
stumps  of  intestine  are  brought  in 
apposition  by  means  of  broaa  sur- 
faces of  the  serosa.  The  small  open- 
ings in  the  sides  of  the  button  serve 
as  an  outlet  for  the  escape  of  secre- 
tion from  the  included  portion  of 
bowel,  while  intestinal  ct>ntents  and 
gas  can  escape  through  the  larger 
central  oj»ening.  Wlicn  the  clamped  portions  of  the  in- 
testine are  necrosed,  at  the  end  of  one  or  two  weeks,  firm 
union  I'f  the  bowel  will  have  taken  place.  The  button  is 
then  freed  an<I  escapes  witli  the  intestinal  contents. 

Murphy's  button  undoubtedly  rcndi-rs  possible  raiiid  ac- 
complisluncnt  of  exact  union  of  divided  intestinal  lumen. 
Accidents  occasionally  occur  in  couseqneiice  of  perfora- 


33.— Miirpby'8 
piinie-Btriiig  Baturt.  A, 
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Plate  3a. —Union  of    Intestine  by   Means  ol   the    Murphyl 
BuUon. 

Fio.  1.— a,  b,  the  two  halves  of  the  button  ;  e,  tile  two  halves  of  Q 
button  ulampcd  tflgetbcr;  it,  tbe  mode  of  iutruduciu);  th«  tnitDrcs  fi 
holding  each  half  ut  tbe  button  io  |ilac«. 

Fio,  2. — Completed  union  of  tbo  intestine  by  means  of  the  Hnip 
button.    The  slit  in  the  mesentery  has  been  closed  by  Uurar  aaioa.'jl 


tiuD,  jiltlioiigh  there  is  no  security  against  this  even  in 
application  of  snttireB  and  with  thoroitgli  control  of  tihe 
tecnnic.  When  speedy  completion  of  the  operation  is  of 
vital  importance,  the  l)utton  may  be  employed,  but  in 
other  cases  the  operator  may  exerciee  his  own  prefe 
as  to  which  of  the  two  methods  he  will  select. 

At  times  it  becomes  necessary  to  effect  blind  closure 
a  divided  extremity  of  intestine,  by  means  of  suture,  ssj 
for  instance,  in  excluding  portions  of  the  bowel,  in  the 
establishment  of  lateral  anastomosis  after  resection  of  the 
bowel,  in  the  performance  of  one  variety  of  colostomy, 
etc.  The  i;lo8ure  is  always  effet^ted  in  two  tiers;  the  in- 
testinal walls  can  be  applied  to  each  other  and  be  united 
in  a  linear  manner  at  the  cut  surface  by  means  of  sutures 
passing  through  all  layers,  and  applying  a  Ijcmbert  suture 
over  these;  or  the  transverse  section  of  the  intestine  is 
surrounded  with  a  purse-string  suture  including  all  the 
layers,  and  which  is  drawn  together  to  effect  closure. 
The  ligated  extremity  of  the  intestine  is  invaginated,  and 
closure  is  secured  by  means  of  seroserous  sutures.  Finally 
it  will  be  BufHcient  if,  in  place  of  the  purse-string  suture, 
the  intestine  is  surrounded  with  a  ligature  and  is  divided 
transversely  upon  the  distjil  side.  The  mucous  membrane 
projecting  fmm  the  cut  surface  is  excised,  the  stump  in- 
vaginated, and  closed  tightly  with  seroserous  sutures  (Figs. 
224  and  22.5). 

Eatero-anastomoaiB.—Thig  designation  is  applied  to  the 
surgical  establishment  of  an  opening  of  communication 
between  two  different  portions  of  intestine.  By  this 
means  a  new  path  for  the  intestinal  cont«nt8  is  afforded, 
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with  tht!  avoidauci'  of  a  portiun  nl'tlie  bowul ;  bo  that  liis- 
L-iised  portions  uf  intestine  raiiy  be  placed  out  of  fuucticm 
by  the  esta,blishmeDt  of  the  auastorunsis.  With  thig 
objei't  in  view  the  operation  is  indicated  in  the  presence  of 
changes  in   the  inteiitinal  wall  that  have  given  rise  to 


-The  ligutcd  eitremlty 


stenosis  of  the  Inmen,  and  for  the  relief  of  which  radical 
removal  by  means  of  resection  is  either  impossible  or 
appears  inopportune  (tnmora,  tnberculons  disease,  cica- 
tricial stricture  of  the  intestine).  The  establishment  of 
an  anastomosis  may,  further,  be  undertaken   advantage- 
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Plate  33.-lnlestJnat  Aaastomosis. 

Fm.  l.-Tlie  i^uils  ,>t'  Llii^  iut^siiiit  arc  uuiu.il  b.v  liuuir  si-mus  sutures 
oppwdle  the  mcauiitHric  allaclinivDt. 

Flo.  2.— Bulh  eaia  of  [he  iatmtitic  arc  upencd.  Tlii'  iiuHlciior  balf 
of  all  tho  layere  b  attftehod  by  circular  auture. 

ously  in  place  of  circular  suture  of  the  intestine  after  r&- 
aection.  The  two  stumps  of  intestine  are  clnsed  at  their 
extremities  liy  suture  {p.  305),  then  placed  side  by  side, 
and  communicatiim  is  established  between  them  by  means 
of  a  longitudinul  opening  in  eaoii.  In  this  way  broad 
surfaces  may  be  sutured  t<^ether,  without,  as  in  tlie  case 
of  circular  suture,  narrowing  tiie  lumen  of  the  int«Btine. 
Fiirther,  in  the  application  of  this  form  of  suture,  in- 
equality in  the  sise  of  the  lumen  of  intesline  to  he  united 
is  without  significance.  Finally,  the  establii^hment  of  an 
anastoniosi;  can  be  accomplished  more  quickly  than"  cir^ 
cular  suture. 

Hacker  has  amplified  the  indications  fiir  intestinal 
anastomosis,  and  recommends  this  procedure  iu  tiie  pres- 
ence of  penetrating  wounds  of  contiguous  portions  of  in- 
testine, as  well  as  in  the  treatment  of  fecal  fistuls.  Vedco- 
rectal  fistula  also  may  be  treated  advantageously  by 
exclusion  of  the  diseai:>e<l  portion  of  intestine  and  the 
establishment  of  an  anastomosis.  In  accordance  with  the 
portions  of  intestine  to  lie  united,  the  operation  of  ent«n>- 
anastomosis  is  given  various  designations — as,  for  instance, 
ileocolostoray,  colocolostomy,  gastrotluodeuostoniy,  gastro- 
jejunostomy, etc. 

In  the  establishment  of  intestinal  anastomosis  the  two 
portions  of  intestine  t4»  be  united  are,  if  iK>n,sil>le,  brought 
out  of  the  abdominal  wound,  and,  after  being  stripped  of 
their  contents,  arc  constricted,  preferably  by  means  of 
compression  with  the  fingers.  The  anastomosis  can  be 
effected  by  means  of  suture  or  with  the  aid  of  the  intee- 
tinal  button.  In  applying  sutures  the  two  jwrtions  of  iit- 
testtne  are  brought  in  apposition  and  unit^al  in  a  linear 
direction  at  a  point  opposite  the  mesenteric  attachmeDt 


0^ 

m 


^^        L 

V                   OPERATIONS  ON  THE  lyrtsriNE.              307            1 

H       iNTKBTiNAi,  A\\»rouoeis  RV  Measb  UF  MirUF 

UY-»    BlFTTON.                                1 

jf^^ 

^1 

^g^ 

Fig,  ii6.-lii  tbu  lower  jKiition  of  the intestiDe  th 
imrK-BtriiiK  tiuture  Dbout  the  opviiiDi;  in  the  mtvstit 
the  n|.|ier  |«rtioii  of  the  inttWine  oue  half  of  the  b 
troducad  and  fixed. 

applioitioD  of  the 
E  Is  oihitiited.     In 

Si 

6 

^ 

>l 

i^«^\.»l  iSfU 

-"■a^ 
•^,-: 

*i 

r^ 

^<'  >=-!^.2i-«^ 

^^ ■ ^ 

^ 

I 

Bide 


308  OPERATIVE  SURGERY. 

throiighotit  an  extent  of  iiboiit  5  cm.  The  two  portii 
of  intestine,  after  they  lia\e  been  freed  of  fecal  matter 
Btripping  and  are  a]>propriateIy  olampeil  upon  either  sii 
of  the  site  of  operation,  are  opened  longituaiiially  through- 
ont  an  extent  of  3  or  4  cm.,  0.5  em,  ou  either  side  of  the 
siiroua  suture.  Nest  the  opposed  margins  of  the  openings 
are  uuited  by  suture,  ineludiug  the  entire  thickness  of  the 
wall ;  then  the  suture  is  ujipUed  in  the  .^me  manner 
throughout  the  entire  periphery  of  the  opening  made,  so 
that  closure  throughout  the  entire  circumference  is  cfFected. 
There  yet  remains  the  application  of  the  second  half  of 
the  serous  suture,  by  means  of  which  also  the  circle  of 
these  sutures  is  closed  (Plate  33). 

In  the  establishment  of  anastomosis  with  the  aid  of  tlie 
Murphy  button  the  two  longitudinal  openings  are  first 
matlo,  and  each  is  surrounded  by  a  continuous  suture  (Fig, 
226V  which,  after  the  intrttduction  of  the  respective  halves 
of  tne  button,  is  tightened  and  tied  about  tlie  neck  in  suoh 
a  manner  that  the  margins  of  the  opening  nre  drawn  over 
the  convexity  of  the  button  up  to  the  cvlindrit:  tube.  If 
both  openings  are  thus  armea,  the  halves  of  the  button 
are  pushed  together  nutll  the  tissues  between  tlie  niarginH 
of  tne  button  are  closely  approxinuited  (Fif;.  227). 

Formation  of  an  Intestiaal  Fistula. — Enterostomy. — A 
fistulous  o])ening  into  the  intestine  thnuifrli  the  ulidnniiiial 
wall  is  formett  when  a  provisional  uieiins  of  cwupe  for 
the  intestinal  contents  is  desired. 

In  anotlier  group  of  cases  the  opening  in  tlie  intestine 
is  made  in  order  to  render  possible  the  nourishment  of 
the  patient  by  way  of  the  fistula.  Finally,  it  may  Iw 
necessary  to  permit  the  escape  |)ermanently  of  the  entire 
intestinal  contents  externally  through  an  artificial  open- 
ing. In  the  last  event  the  operation  is  descrilied  as  the 
establishment  of  an  artificial  or  pretemnturai  iinus.  The 
establishment  of  an  intestinal  fistula  through  the  al>domi- 
nal  wall  is  a  valuable  measure  for  evacuating  fecjil  mntter 
and  gas  in  the  presence  of  obstruction  of  the  bowel  of 
various  kinds,  in  tlie  presence  of  marked  perit^initis  and 
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great  disteiititm  of  tlie  ink'stiiicii.  In  cast-s  of  this  cliar- 
aeter  entfroatomy  has  replaced  piinefiire  of  the  intestine, 
as  forraeriy  employed. 

A  short  incision  is  made  thnxigh  the  skin,  over  and  in 
the  course  of  Ponjiart's  ligament.  The  muscles  are  next 
divided  and  the  perit»inenm  incised.  If  dietended  large 
intestine  (recognizable  from  its  longitudinal  Itands  and  it;^ 
i<acculation,  as  well  as  from  it4  epiploic  ap)K'ndagefl)  comes 
into  view,  it  is  drawn  forward,  or  if,  on  the  contrary,  a 
loop  of  diiiteuded  small  intestine  presents  itself  in  the 
wound,  it  is  sutured  through  a  small  extent  to  the  parie- 
tal peritoneum.  In  this  procedure  not  only  the  thin 
serous  covering  of  the  intestine,  but  also  the  muscular 
layer,  is  grasped  and  the  closure  effected  is  therefore  more 
secure.  If  possible,  the  opening  into  the  intestine  should 
constitute  a  second  stage  of  the  o])eration  (from  twenty- 
four  ttj  forty-eight  hours  later),  after  the  peritoneal  cavity 
has  been  walled  off  bj-  means  of  adhesions.  Under  other 
conditions  the  intestine  is  penetrated  with  a  pointed  knife 
or  the  Paquelin  cautery  immediately  after  applying  the 
serous  circular  suture. 

JejnnoHtumy. — The  fistula  for  pnqioses  of  nourishment 
is  made  as  in  the  small  intestine,  as  nearly  central  as  [ws- 
HJble  in  the  jejunum.  Originally  pmposed  by  Maydl  as 
a  substitute  for  gastro-euterosttimv,  jcjunostomy  is  at 
present  believed  to  lie  indicated  in  cases  in  which  gastro- 
enterostomy is  impracticable ;  also  in  the  presence  of  ex- 
tensive carcinoma  of  the  stomach ;  further,  in  the  presence 
of  corrosion  of  the  stomach,  if  the  organ  is  sti  small  that 
gastrostomy  ejinnot  be  p^Tformed.  Eiselfll>pi^  has  applied 
the  Witxel  principle  of  gastrostomy  to  the  formation  of  a 
fistula  in  the  jejunum.  The  incision  is  made  in  the  linea 
allm.  between  ihe  nmbilicus  and  the  symphysis  pubis. 
After  the  pcrit<meMm  has  been  divided  the  transverse 
colon  is  brought  forwanl  at  the  attachment  of  the  greater 
omentum  and  reflect«'d  upward.  The  duwienojejunal 
flexure  appears  at  the  root  of  the  mesentery.  One  of  the 
uppermost  loops  of  jejunum  is  brought  into  the  wound. 
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Plate    34.— Intestinal    iQastric)    Fistula   and    Preternatural 

Qastroitoinr.— SutiiriUK  aoc  roriion  of  thp  auliTior  wall  of  the  M 
&eh  into  thu  wuiiiid  In  the  abdoluiiutl  w&ll.    Thu  wniuB  nuTgiu  of  lj| 
wound  Is  imitei)  with  tlie  sproas  layer  of  the  atumach  hy  met 
tinucd  suture. 

Colottomr.— A  hio|i  iif  the  sigmoid  flexure  has  bern  druwD  for 


and  fixed  ir 


In  the  formation  nf  the  tubular  fistula  a  draiuage-t 
is  placed  longitudinally  upon  the  intestine  opposite  1 
mesenteric  attachment.  To  the  right  and  the  left  of  t 
tube  two  parallel  longitudinal  folds  are  formed  by  1 
eluding  the  serosa  and  the  muscularis  in  sutures,  1 
these  are  united  by  tying  the  sutures  over  the  tube. 
the  lower  extremity,  between  the  suturen,  the  intestine] 
opened  so  far  as  is  necessary  for  the  introduction  of  t 
tube,  and  the  intestinal  wall  is  Buturc<l  over  the  intro- 
duced tube.  Tlic  entire  loop  must  remain  suspendtxl  in 
the;  wound  by  means  of  peritoneal  sutures,  after  which 
the  overlying  muscle  and  skin  can  be  sutured.  The  outer 
extremity  of  the  rubber  tul>e  is  brought  out  of  the  wound. 
Nourishment  is  introduced  through  the  tube.  As  the 
suture  effects  perfect  closure,  bile  and  pancreatic  secretion 
are  not  lost  to  the  body. 

Prdfrnatural  Atvhh, — The  formation  of  a  preternatural 
anus  becomes  necessary  when  it  is  desired  to  fiirnish  a 
constant  channel  of  discharge  for  the  intestinal  contents 
through  a  fistula.  The  artificial  anus  is  most  commonly' 
formed  in  the  descending  colon  or  the  sigmoid  flexure 
(colodonui)  in  the  presence  of  a  neoplasm  or  of  cicatricial 
narrowing.  The  desceniling  colon  is  exposed  through 
the  peritoneal  cavity.  The  cutaneous  incision  is  made  in 
the  left  hypogastric  region,  three  or  four  fingers'  breadth 
above  and  m  the  direction  of  Poupart's  ligament.  After 
the  peritonenl  cavity  has  been  opened  a  loop  of  the  sig- 
moid flexure,  recognizable  from  its  epiploic  appendages, 
is  brought  out  of  the  wound.  At  about  the  middle  of  the 
loop,  close  to  the  intestinal  attachment  of  the  raeseotery, 
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a  strip  of  sterilized  gauze  \s  pusscd  tlirongh  a  slit  in  the 
tnesL'iiter)',  so  tliut  the  looj)  of  intestine  in  a  measure  rides 
u|>on  the  guiize.  To  prevent  tlie  falling  back  of  the  bowel 
the  serous  layer  of  the  abdominal  wound  may  be  united 
by  several  sutures  with  the  serous  layer  of  the  intestinal 
loop  (Plate  34).  At  a  second  sitting  the  loop  of  colon  is 
dividetl  transversely  upon  its  convexity  by  means  of  the 
Paqueliu  cautery,  at  a  point  opposite  its  mesenteric  attach- 
ment. This  incision  is  progressively  enhirge<l  in  the  course 
of  Sk  few  days,  until  it  reuelies  the  mesenteric  attachment, 
BO  that  finally  both  portions  of  intestinal  lumen  lie  side 
by  side  in  the  wound. 

The  operation  can  also  be  completed  at  a.  single  sitting, 
the  loop  being  brought  forwanl,  divided  between  two 
ligatures,  and  both  stumps  fixed  in  the  wound  side  by 
side,  alWr  which  the  ligatures  are  first  released.  If 
colostomy  is  t(j  Ik;  combined  with  complete  exclusion  of 
the  rectum,  which,  however,  is  without  essential  signifi- 
cance, the  same  course  of  procedure  is  followed,  the 
peripheral  extremity  of  the  intestine,  however,  being 
cli>se(l  blind  and  dropped  back,  while  the  central  stump  is 
brought  out  of  and  fixed  in  the  wound. 

Besectdon  of  the  Bowel. — Enterfrtomi/. — By  this  desig- 
nation 19  understood  excision  of  a  portion  of  the  intestinal 
tract  in  its  continuity.  The  relatwl  mesentery  either  is 
removed  or  remains  in  place.  After  the  resection  has 
been  effected,  the  continuity  of  the  bowel  can  be  restored 
by  uniting  the  stumps,  or  these  may  be  brought  out  of 
the  al)dominal  wound  and  a  preternatural  anus  established. 
Resection  of  the  bowel  is  undertaken  : 

(1)  In  the  presence  of  injuries  of  the  intestine ; 

(2)  In  the  presence  of  gangrene  of  the  bowel ; 

(3)  In  the  presence  of  neoplasms ; 

(4)  In  the  presence  of  stenosis  of  the  Iwwel ; 

(5)  For  the  correction  of  intestinal  fistulw. 

The  portion  of  intestine  intended  for  resection  must  be 
detached  from  its  surroundings,  so  that  it  can  he  brought 
out   of  the   abdominal   wound.      The  loops  of  intestine 
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are  stripped  of  their  fecal  eoiit«DtB  and  t^lamped  in  tw&l 
places  by  means  of  suitable  instruments  (Figs.  228-231), 
or  pressure  with  the  fingers  or  strips  of  sterilized  gsuj 
The  division  of  the  bowel  is  effected  with  scissurs  I 
tween  tlie  clamped  parts.  Aecording  to  the  siigeestia 
of  Kocher,  the  plane  oi'  division  should  be  so  made  thsifl 
a  grpatfr  jmrtion  of  bowel  is  removed  from  the  convex-* 
ity  than  from  the  mesenteric  attachment,  as  by  this  tneans^l 
the  cirenlar  vessels  of  the  bowel  are  less  exposed  to  injurv^ 
The  mesentery  is  Iigate<l  in  suceessive  portions  and  divided! 
transversely  at  its  attachment  to  the  bowel,  or  oxciscd  infl 
the  form  of  a  wedge  whose  base  is  fonned  by  the  resectedfl 
bowel  and  united  in  a  linear  direction.  In  the  first  event-T 
the  free  mesentery  is  folded  longitudinally  and  sutured  J 
after  resection  has  Iwen  completed.  After  the  mut 
membrane  projecting  from  the  divided  surfaces  has  been.  J 
dried  with  sterile  gauze,  the  disposition  of  the  lumen  of  I 
the  two  portions  of  bowel  may  be  proceeded  with  (at 
Intestinal  Suture,  p.  302). 

Recently,  in  place  of  circular  suture  of  the  intestine, 
anastomosis  witli  lateral  apposition   is  often  established 
after  resection.     To  this  end  blind  closure  of  the  stumps 
is  effected  (p.  305),  and  these  are  brought  into  commani-  i 
cation  with  each  other  by  means  of  lateral  longitudinal  I 
openings.     It  is  advisable  to  bring  the  blind  sacs  in  such 
relation  to  each  other  that  the  extremity  of  the  central 
stum])  is  directed  downward,  and  that  of  the  peripheral 
stump  in  the  opiwsite  direction.     The   method   has  the 
great  advantage  that  iiu'quality  in  the  lumen  of  the  por-   | 
tions  of  bowel  to  be  united  in  no  way  interferes  with  the  , 
performance  of  the  operation. 

Exclusion  of  the  intestine  (Salzer)  is  an  operation  com- 
parable to  resecti^m,  the  bowel  being  divided  transversely  J 
through  healthy  tissue  above  and  below  the  diseased  por>  I 
tion,  as  in  the  performance  of  resection,  after  which  oon-tj 
tinuity  is  restored  by  circular  suture  or  lateral  appositionl 
and  anastomosis.  The  excluded  portion  of  intestine,! 
however,  is  not  removed,  but  remains  within   the  body,! 
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while  one  extremity  or  botii  extremities  are  sutured  in  t] 
Hkiu.  The  operation  is  iudicatcd  in  tlie  presence  of  BteiH 
eis  of  tlie  bowel,  when  radical  removal  of  the  disc 
tissue  either  appears  impossible  (inoperable  tumors)  or  1 
not  considered  ueeessary  (clirouio  innanimator)'  processes^ 
but  when  it  i^  di'slrulilc  tliat  the  diseafscd  purtion  of  iiitc^ 
tine  siiuiilil  III'  .uiiipli'ti'lv  reiiinveil  from  cnutact  witli  t' 
intostiii:il  funlirils. 

Amputation  of  the  Vermiform  Appendix. — Fop' 
the  removal  of  the  vermiform  appendix  in  a  free  interval, 
after  the  inflaraniafc>ry  process  lias  subsided,  the  cutaaeoug 
incision  is  made  io  the  direction  of  the  tibi-rs  of  the  ex- 
ternal oblique  muscle.     According  to  the  method  of  Beck, 
the  cutaneous  incisiim  begins  three  fiagera'  breadth  above 
the  symphysis  pubis,  passes  in  the  dtrcctiua  of  the  fibers 
of  the  external  oblique,  and  ends  three  fingers'  breadtl 
IkjIow  the  anterior  extremity  of  the  eleventli  rib.     Tbf 
muscles  are  divided  and  the  peritoneum  is  opened,     Th) 
free  appendix  is  gra-speil  with  the  thumb  and  index-Gngi 
and  brought  out  of  the  wound.    In  some  cases  the  appt 
dix  must  drat  be  freed  from  adhesions.     The  meaente 
of  tlie  appendix  is  grasped  in  sections,  ligated,  and  dividM 
beyond  tne   ligatures.     If  the    vermiform    appendix 
freed  in  this  manner,  the  tube  is  ligated  with  a  silk  thrt 
chwe  to  its  point  of  origin  from  the  cecum,  and  severe 
with  a  stroke  of  the  scissors.     The   raucous  membra 
of  the  stump  of  the  appendix  visilile  on  the  ampnts 
tion  surface  is  excised  by  means  of  forceps  and  scias 
when  the  stump  is  closed  carefully  with  several  Lem' 
sutures.' 

Removal  of  the  inflamed  appendix  is  effected  in  accord 
ance  with  the  same  ndes.  After  careful  separation  of  tl 
adhesions  of  the  cecum  to  neighboring  structures  the  set 

'  The  iiK^ision  craiiloyed  liy  McBumey  \*  vei^  nsefiil.    The  iodilon  JH 
perpeodiciilar  lo  r  line  drawn  from  thi?  niitcnor  siiprrinr  illsc  spinB 
the  uinbiliuuB.  und  oruBwa  thin  Mne  twn  incbes  lo  the  Inner  side  of  d 
Bpiac.    Tbe  niiiarles  aru  ni^iinnilod   by  blunt  dissrction.     The  fk«t  fi 
munrlo-fllKTS  are  nil  ciil  is  ik  ereM,  mfegDitrd  sgunst  henik,  bi 
muBclea  do  net  degsDecate. — Ed. 
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of  the  dmeatM!  is  determint-d.  If  the  purulent  focus  has 
been  rendered  accessible,  the  venuiform  ap[>endix  ie  freed 
from  it*  iitirrt>undings  and  ampiitak^d  acconling  to  the 
rules  just  laid  down.     The  wouihI  cavity  is  drained. 

If  a  purulent  accuniulutiou  of  ooneiderable  gize  in 
denioustrahle  through  the  abdominal  walls,  the  incision  is 
made  in  the  direction  previously  named  over  the  moht 
marked  convexity  of  the  tumor.  After  the  abdomiiiul 
walls  arc  divided  down  to  the  peritoneum,  an  attcnri)t  is 
made  to  gain  access  to  the  porulent  focus  by  careful  punc- 
ture with  a  grooved  director.  If  this  has  been  successful, 
the  exploratory  opening  is  enlarged  by  blunt  dissection 
and  the  pus  is  evacuated.  With  a  careful  regard  for  the 
adhesions  to  the  wall  of  the  cavity,  efforts  are  made  to 
reach  the  appendix,  which  is  freed  and  amputated.  In 
the  presence  of  gangrenous  destruction  of  the  appendix, 
there  can,  of  course,  he  no  question  of  its  systematic  re- 
moval. The  remains  of  the  organ  are  remove<l,  and  the 
wound  cavity  is  tamponed.  If  the  abscess  is  not  saccu- 
lated, and  if  general  peritonitis  is  present,  the  jius  is 
evacuated  afler  the  abdominal  cavity  has  been  opened,  and 
the  peritoneal  cavity  is  cleansed  and  drained. 

Operations  on  the  Stomacti.— Establishment  of  a 
Oastric  Fistula. — GaBtrostomy. — A  t'li^irir  li>.tiila  is  estab- 
lished in  01-diT  tu  intnxtuci-  ii"\iri>liijiiiit  iiil.i  tiu'  stomach 
when  tliccsoiiliitgiis  w  oocludi-1  by  ciin'iiiuTiia  orcii'atrii-ial 
stenosis.  In  the  latter  event  the  fistula  should,  besides, 
render  instrumental  dilatation  of  the  esophagus  possible 
or  easier. 

The  stomach  is  reached  by  division  of  the  abdominal 
wall  in  the  epigastric  region,  either  in  the  middle  line  or 
to  the  left. 

The  stomach  may  be  readily  recognized  by  the  charac- 
teristic radiation  of  the  vessels  from  the  greater  and  lesser 
curvatures.  Further,  Its  walls  are  thicker  than  those  of 
the  small  intestine,  and  the  organ  is  to  be  distinguished 
from  the  large  intestine  by  the  absence  of  sacculation. 
The  stomach  is  most  readily  reached  by  grasping  a  por- 
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tion  of  the  great  'imeiitLm  ami   following  it   from   tLe 
periphery  toward  the  greater  curvature. 

Toe  original  and  Diost  primitive  method  of  performitu 
gastroatomy  13  as  follows :  A  cutaneous  ineiaion  6  or  9 
cm.  loDg,  parallel  with  and  some  2  or  3  cm,  distant  from 
the  left  eostal  raai^in,  ia  made.  The  upper  extremity  of 
the  inoision  is  about  a  thumb's  breadth  to  tlie  left  of  the 
apex  of  the  ensifonn  cartilage  (Fig.  221,  6).  The  muscle^ 
of  the  abdomiuat  wall  are  separated  by  blunt  dissection, 
and  the  peritoneum  la  o|)ene<l  in  the  direction  of  the 
cutaueous  incision.  The  stomach  is  drawn  out  of  the 
wound,  so  that  its  summit  reaches  the  level  of  the  ekin.' 
A  continued  sutnre  attaches  the  jrarietal  peritoneum  of 
the  wound  in  a  circular  manner  to  the  bjiw  of  the  with- 
drawn portion  of  stomach.  Tlie  stomach  is  advauta' 
f^oualy  ojwnetl  twenty-four  hours  later  by  means  of  tha 
aquelin  cautery.  Should  there  be  danger  in  delay,  the 
stomach  may  be  opened  immediately,  a  small  inciuon 
being  made  in  the  viacus  in  correspon<lence  with  the  cuta^ 
neous  wountl.  The  serous  coat  of  the  stomach,  if  united 
with  the  sitin,  will  quickly  adhere. 

The  fi.stula  established  in  this  way  has  the  disadvan- 
tage of  incontinence.  The  nutritive  fluids  injected  esoapi 
when  the  patient  is  in  the  erect  posture,  and  the  surrounof 
ing  skin  suffers  from  contact  with  the  acrid  gastric  juice. 
Nevertheless,  the  fistula  will  l)e  established  in  this  manneC 
when  it  ia  intended  to  undertake  dilatation  of  the  e 
gns  through  the  opening  in  the  stomach.  Continent  gas^ 
trie  fistulte  can  be  obtained  if  the  stomach  ia  not  made  to 
empty  directly  outward  by  the  shortest  route,  but  by  thA 
formation  of  a  rather  long  fistuliuis  canal.  The  most  im- 
portant methods  of  this  kind  are  the  following : 

Gasirodomy  by  Ike  Mftlwl  of  Hackei--  WUzpL — A  verti- 
cal incision  is  made  through  the  skin  over  the  middle  of 
the  left  abdominal  rectus  muscle,  passing  downward  from 
the  costal  arch  for  a  distance  of  7  or  8  em.  The  fibfn 
if  the  muscle  are  separated  by  blunt  dissection,  the  pos< 
terior  sheath  of  the  rectus  and  the  peritoneum  are  divide^ 
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BV    THE   METUnn   OF   HaOKER-WiT/KL. 


Fici.  232.- Til 
tonenl  wmiud, 
iiilruduoed  in  I 
rit;ht  and  thp  I 
longJtadlnnUy. 


Fic.  333.— Forma limi  of  n  tiibnlsr  fiatnla.  The  eitremity  o(  the  la- 
trodaced  nibher  tube  iit  a[)plL«d  to  the  Btomkch  and  is  covered  over  with 
MTOHumuAciihic  sutures. 
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an<l  a  portion  of  the  stomach  i^  withdrawn  and  eiitured^ 
at  the  base  of  the  iirotrudiug  cone,  to  the  parietal  peritfl 
aeiim.     An  opening  iu  tlie  Btomach  large  enough  to  peiul 
mit  the  iutroductiuQ  uf  a  rubber  tubi^  about  5  or  6  lum.ff 
in  diameter  is  made  (Fig.  232).     The  extremity  of  thai 
tube  dipa  into  the  cavity  of  the  Btomacli,  and  the  tube  isfl 
applied  to  tiie  stoniaeh  in  the  dircetinn  uf  the  cutaneousfl 
incision,  and  is  secured  by  means  of  sutures  between  two 
folds,  consisting  of  the  serous  and  muscular  layers  (FigJ 
2H3).     This  canal  can  be  made  of  any  desired  length  bf^ 
t-utures.     Witzel   recommends  a  length  of  from  4  to  I 
cm.     Finally,  the  stomach   is  attached   to  the  akin  b^ 
means  of  a  few  sutures  at  the  upper  extremity  of  th^^ 
canal  of  Witzel,  and   the   remainder  of  the  wound   is] 
drained  downwanl  and  closed  by  pufure. 

The  operation  can  be  performed  in  two  sitting  or  ii_^ 
one.     Iu  the  flrst  eveiit  the  withdrawn  portion  of  BtotuJ 
ach  is  surrounded  by  the  peritoneum  of  the  wound  infl 
the  abdominal  wall,  and  the  fistula  is  established  twcnty^fl 
four  hours  later.     If  it  be  desired  to  complete  the  opera 
tion  at  a  single  sitting,  it  is  a  matter  of  mdifferenct 
whether  the  caual  is  formed  at  first  and  the  withdraw 
stomach  is  suspended  in  the  wound  by  means  of  seroiM 
sutures  at  the  close,  or  whether  before  ojiening  the  e 
acb   the  abdominat   cavity  is  closed  off  in  the  mannei 
described.     The  escape  of  gastric  contents  can   bo  pre 
vented  advantageously  bv  the  application  of  two  intes. 
tinal  clamps  by  means  of  which  the  held  of  operation 
upon  the  stomach  can  be  completely  limited. 

The  method  of  Marwedel  and  that  of  Schnlt^ler  t 
improvements  upon  the  niethoil  of  Witzel.  Marwedel 
maKes  in  the  stomach,  sutured  in  the  abdtiminal  woundjl 
an  incision  4  or  5  cm.  long  in  ihe  direction  of  the  chanof^ 
to  be  formed.  This  pa.'^ses  only  through  the  seroea  au 
the  muscularis,  leaving  intact  the  mucous  membrane  a 
the  stomach.  At  the  lower  extremity  of  the  incision  tl 
mucons  membrane  is  o|)ened  by  a  small  transverse  i 
cision,  tbrotigh  which  a  rubber  tube  is  introduced,  t 
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attached  to  tlie  muijoiis  meuibrane  by  ii  ratj^iit  suture.  Th*; 
eutire  wouud  in  tiit:  litomacli  Is  uaitcd  over  the  tube,  and 
iu  this  way  a  pastmge  aiiuilar  to  Witzcl's  canal  in  made  in 
the  sub  mucosa. 

Schaitzler  establishes  a  submncons  fistulous  canal  in  a 
simpler  manner.  The  stomacli,  drawn  fiU'ward,  is  oucned 
by  means  of  a  short  incision.  A  tube  is  introduced  into 
the  stomach,  and  a  small  incision  is  made  through  tlie 
serosa  and  the  rauscularis,  down  to  the  mucous  mem- 
brane, 4  or  5  cm.  above  the  first  incision.  Through  the 
opening  thus  made  a  forceps  is  passed  in  the  submucous 
layer  down  to  the  tube,  which  is  grasped  ut  its  outer  ex- 
tremity and  brought  out  through  the  upper  slit.  Both 
openings  are  closed  by  means  of  Lembert  sutures.  The 
pi>rtion  of  the  stomach  contaiuiug  the  canal  is  surrounded 
by  parietal  peritoneum,  and  the  stomach  is  attached  to 
the  upper  extrt-mity  of  the  cut^ineous  wound  by  means 
of  a  number  of  sutures. 

Tlie  canal  of  the  gastric  fistula  passes,  according  to  the 
method  of  Kader,  not  iu  an  oblique,  bat  in  a  vertical, 
direction  through  the  wall  of  the  stomach.  A  tube  is 
introduced  into  the  stomach  through  a  small  opening, 
and  while  it  is  held  perpendicularly  to  the  wall,  it  is 
enclose^]  within  fohls  of  tlie  stomach  at  its  base  and  cov- 
ered in  with  sutures  in  tiers, 

Frank  makes  the  cutaneous  incision  |)araflel  with  the 
cofltai  arch,  and  afU-r  dividing  the  peritoneum  witlidraws 
the  stomach  in  the  form  of  a  cone  for  a  distance  of  3  or  4 
cm.  and  which,  armed  with  a  thread  passed  through  its 
apex,  is  sutured  at  its  base  to  the  parietal  peritoneum. 
A  second  incision,  1.5  cm.  long,  is  made  through  the  skin 
along  the  costal  arch,  two  fingers'  breadth  above  the  first. 
Between  the  two  incisions  the  skin  is  freed  and  the  teat 
of  stomach  is  passed  beneath  the  bridge  of  skin  and  fixed 
into  the  upper  wound  and  incised  at  its  summit.  The 
first  incision  is  then  closed  by  sutnre.  The  fistulous  open- 
ing lies  above  the  level  of  the  stomach  and  can  be  readily 
compressed  by  the  overlying  loo{)-like  bridge  of  skin. 
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Oastro-enterostomy, — The  ei^tubligliment  of  a  comma- 
nication   hutwceii  the  Htumach  anil  the  small  hitestme  l 
uiidertakeD  in  the  preseucc;  of  Htvuotic  caroiuoma  of  the 
pylorus,    wliiuU  is    not   amenable    to  ra<lieal   operation, 
and  al^  in   the  presence  of  cicatricial   atenosis  of  the 
pylorns,  in  order  that  the  gastric  contents  may  empty 
directly  into  the  small  intestine,  with  avoidance  of  the  1 
constricted  passage.     In  the  former  event  the  operation  ia  J 
a  palliative  procedure,  while  in  the  latter  it  may  induce  J 
permanent  recovery,     The  anastomosis  is  established  \x^\ 
tween  the  stomach  and  a  loop  of  jejunum,  and  the  fistulBl 
may  be  made  in  the  anterior  or  the  posterior  wall  i  " 
the  stomach.   In  the  first  event  (m(/pr(or_9(Miro-eHte 
Wolfler's  metliwl)  the  loop  of  small  intestine  is  hrongot 
over  the  trausverse  colon  to  the  stomach ;  therefore  thd 
operation  is  designated  also  antccolic  gastro^ntcFostomyd 

Hacker  makes  the  small  intestine  commnnicatc  win 
the  posterior  wall  nf  the  stomach  {posterior  gojdro-a 
odomy).  The  method  is  intended  to  permit  of  a  natui 
situation  of  tlie  small  intestine  after  the  establishment  o 
the  fistula,  and,  besides,  to  render  impossible  compression 
of  the  transverse  colon  by  the  small  intestine.  The  in 
conveniences  that  result  after  the  performance  of  ant«rioj 
gastro-entcrostomy  from  the  nnnatunil  position  of  t!t(_ 
small  intestine  can  be  avoided  if  a  loop  is  selected  fo^ 
anastomosis  that  is  correspondingly  remote  from 
dnodenojejunal  flexure.  If  both  walls  of  the  stomad 
are  free,  the  decision  as  to  the  establishment  of  the  am 
tomosis  on  the  anterior  or  the  posterior  wall  may  be  lej 
to  the  preference  of  the  surgeon.  If  the  anterior  wall  e 
the  stomach  is  infiltratinl,  it  will  l)e  necessary  to  perfi)e_ 
Hacker's  operation  ;  while  under  the  opposite  condition^ 
if  the  posterior  wall  is  involve*]  or  is  not  s 
account  of  the  fixation  of  the  stomach,  anterior  j 
enterostomy  will  be  necessary. 

Anterior  GaMro-entei-oKtomy. — The  cutaneous  incision  8 
made  in  the  linea  alba,  between  the  ensiform  caitila 
and  the  umbilicus,  and  the  abdominal  cavity  is  opt 


Flo.  23^.— Antprior  ftttBtrr^entcnwrtoniy.    A  Kcncml  view  of  the  topo- 

!;«pble  relntiona  in  t.bo  pt'rfoniianci'  of  unteriiir  piBtro-oiiteroiitomjr.  A 
OOP  of  ji'jnnum  hu  boon  thrown  over  the  treiiavenw  coliio  and  attached 
to  tbo  nnlvriiir  wall  of  the  KU'nux'h.  TliR  d«w«iii<iiiK  puniuD  of  the  lM» 
agrees  in  ils  rjireeii.m  with  the  natural  iiinliiioiiliuii  of  Ibu  Htonmoh. 
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The  coiKlition  of  the  Htomach  is  first  to  be  ctetermitu 
and  the  ]KiiDtsofanastomo3ifl oil  tliU  01^11,06  well  a 
Bmall  iiitegtine,  are  to  l>e  decided  upon.     On  the  Btomac 
this  will  be  on  the  anterior  wall,  midway  between   tl 
pylorus  and  tlie  fundus,  over  the  greater  curvature.     TIm 
point  on  the  small  intestine  is  from  40  to  50  cm.  to  the  * 
peripher.il  ast>ect  of  the  duodenojejunal  flexure.     If  the 
traiisveree  colon,  together  with  the  great  omeutum,  is 


Fm.  a-IS.—The  extramttleii  of  the  fixing  nitares  in  the  i 

■re  still  visibltf.     The  two  portiuun  or  intustiae  are  opened- , 

posterior  bouuiliiT]'  the  autuns,  incloiliiie  all  Ibe  Uypts,  arc  applisd. 

drawD  out  of  the  wound  and  is  reflected  upward  ii 
manner  that  also  its  meseutfrj' is  put  ujion  the  [ 
the  ascending  portion  of  the   duodenum  and   the  sliK 
bend  of  the  uuodenojcjnnal  flexure  will  become  visible 
the  root  of  the  mesent^rv,  to  the  left  of  the  second  lumbl 
vertebra,  so  that  from  this  point  the  desired  situation  on  tT 
Jejunum  can  be  determined  with  certainty.     The  stomac 
and  the  selected  portion  of  small  intestine  remain  ontfll 
the  wound,  while  the  remainder  of  the  intestine  is  i 
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placed.  Tile  intestine  and  tlie  stomach  are  appmxi  muted 
either  instrumental ly  or  with  the  prcasure  of  the  linj;;erfl, 
and  brought  into  approximation.  A  row  of  seroniuBonlar 
suturus  attaches  the  intestine  at  its  convexity  to  the  ante- 
rior wall  of  the  stomach  in  a  linear  direction  throughout 
the  desired  extent  (Fig.  234). 

The  grcitter  the  extent  throughout  which  the  loop  is 
attached  to  the   stoinacli,  the   more   certainly  will   the 


formation  of  a  fijnir,  which  may  interfere  willi  the  func- 
tions of  the  tistula,  he  avoided.  Now,  the  .'Stomach  and 
the  intestine  are  openwl  at  a  distance  of  from  0.5  to  1  cm. 
fnjhi  the  sutures  introduced,  by  means  of  a  longitudinal 
incision  from  4  to  K  cm.  long,  and  the  opposed  margins  of 
the  openings  united  hy  suture,  including  the  entire  thick- 
ness of  the  wall  {Fig.  235).  The  same  suture  is  continued 
in  like  manner  on  the  anterior  aspect  until  union  is  effected 
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throughout  the  entire  cireuraffrt'nco.     The  dnjle  of  over*-B 
lying  seromuscular  sutures  altiu  is  (^(fscd,  so  that  at  every  f 
point  two  rows  of  sutures  secure  the  anastomosis  (Fig; 
236).     The  two  jwrtions  of  intostine  are  dropped  into  tM 
peritoneal  cavity,  and  tlie  wound  in  the  abdominal  wall  » 
closed  in  tiers. 

In  place  of  suture  Murpliv's  anastomosis  hntton  also  oan.! 
be  advanu^eonaly  employee!  in  the  pcrformanee  of  gastrtvil 
enterostomy.     In  estabiishing  the  fistula  the  rules   laid, 
down  on  page  309  should  be  followed. 

Posterior  Gadro-enlerofdinny. — The  first  half  of  \ 
operation,  to  the  exposure  of  the  duodenojejunal  flexure 
is  analc^us  to  that  of  anterior  gastro-enteroslomy. 
the  transverse  colon  is  reflected  upward  in  th«  manner  d 
scribed,  an  incision  is  made  into  the  mesocolon  paralb 
to  tlie  direetioH  of  the  vessels,  and  through  whieb  '^ 
posterior  wall  of  the  elevated  stomach  is  reached.     A  c 

of  the  stomach  is  brought  out  through  the  opcnine. , 

margins  of  the  gaping  wound  in  the  mesocolon  aej 
attached  to  the  stomach  in  such  a  manner  that  the  uppt 
most  loop  of  jejunum  (almnt  15  cm.  from  the  flexur^  o 
readily  be  approximated  to  the  exposed  stomach  (K 
237).  The  anastomosis  is  established  in  the  mauner  pre 
viousiy  described.  After  suturing  has  been  complete ' 
the  transverse  colon,  together  with  the  great  omentum,  i 
restored  to  its  normal  position.  In  making  the  fistula 
care  should  be  taken  to  have  the  contents  of  the  stomac) 
readily  find  their  way  into  the  tormina!  portion  of  the  ii 
testine.  Should  the  discharge  be  imperfect,  stasis  in  t 
supplying  portion  shoultl  at  least  be  avoided.  Finallj 
the  entrance  of  intestinal  contents  into  the  stomach  abool 
be  prevented, 

Wolfler  has   emphasized   the   fact   that   the   iute 
should  1)6  attached  to  the  stomach  in  such  a  manner  t 
the  gastric  contents  are  pro]>elled  directly  into  the  t 
nal  portion  of  intestine  by  peristaltic  activity.     Ixam 
stein  makes  the  fistula  in  an  oblique  direction,  from  t 
left  and  aljovc  to  tlii'  right  and  downward,  so  that  thi 
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^^V       terminal  portiuu  of  intestine  lies  in  the  direction  of 
^^^        peristaltic  activity  of  the  stomach ;  the  supplying  loop  of 
intestine  is  attached  to  tlie  stomach  some  distance  to  the 
left  and  above  the  Astiila.     In  any  event,  hnrad  attach- 
ment of  the  loop  to  the  stomach  ia  important,  inasmuch 
■        as  ill  this  way  kinking  and  the  formation  of  a  spiir  ia, 
the  sutured  jejimnm  are  most  readily  to  be  avoided.     Ii 
order  to  overcome  the  annoyance  resulting  from  stasis  oT 
intestinal  contents  in  the  supplying  loop  in  the  presence 
of  defective  dischai^,  Ijaueustcin  has  recommended  fol- 
lowing the  gaatro-enterostomy   the  establishment  of  an 
anastomosis  between  the  supplying  loop  and  a  loop  of  the 
jejunnm.     For  the  same  piiq)ose  Braun  establishes 
anastomosis  between  tiie  two  arms  of  the  loop  of  jejuni 
sutured  to  the  etomach, 

In  order  to  prevent  regurgitation  from  the  intestiiie 
into  tlic  stomach,  Kocher  attaches  the  loop  of  intestine  to 
the  stomach  in  such  a  manner  that  the  former  is  placed 
vertically  to  the  greater  curvature.  The  intestine  ia  in- 
cised transversely  on  ttt^  convexity,  and  the  stomach  is 
opened  in  the  usual  manner.  The  supplying  loop  is  ap- 
plied to  the  stomach,  and  the  discharging  portion  hi 
free  below.  The  gastric  contents  must  be  dischj 
directly  info  the  intestine,  passing  vertically  down' 
Wolfler  attains  the  same  end  by  incising  the  loop  of  bi 
intestine,  implanting  the  terminal  limb  upon  the  stomi 
and  permittmg  the  pmximal  portion  to  enter  laterally 
into  the  wall  of  the  lower  extremity.  Finally,  numeroofl^] 
attempts  have  been  made  to  form  a  sort  of  valvuli 
closure  of  the  gastric  li.'itula  by  the  formation  of  flft] 
(AV'olfler,  Koehcr,  Sonnenlturg,  and  others), 

Beeection  of  the  Prlorus. — Resection  of  the  pylor 
first   performed   successfully   by   Billroth    (1881). 
operation  is  indicated  in  the  presence  of  carcinoma  of 
pylorus,  if  the  new  growth  is  movable  and  has  not  ii 
vaded  surrounding  etnictures.      The  cntaneons  inciw 
is  made  in  the  linea  alba,  lietween  the  umbilicus  and 
cnsiform  cartilage,  or,  according   to   Billroth's 
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method,  in  tlie  ppigastrium,  transversely  through  the 
abdominal  rticti  muscles.  Only  after  the  ubdomeu  has 
been  opened  can  a  decision  lie  reached  as  to  whether  re- 
section of  the  pylorus  is  proper  or  possible.  The  anterior 
aspect  of  the  stomach  is  palpated,  and,  if  necessary,  also 
the  iwsterior  aspect  through  a  slit  made  in  the  lesser 
omentum,  ami  the  mobility  of  the  tumor  is  determined. 
The  next  step  in  the  extirpation  consists  in  isolating  the 
pylorus.  For  this  purpose  the  attachments  of  the  greater 
and  the  leaser  omentum  to  the  stomach  must  be  iiivided 
in  so  far  as  this  is  to  be  excise<l.  Me^t,  tlie  gastrocolic 
ligament  is  doubly  ligated  in  segments  and  divi<led  be- 
tween the  ligatures.  The  gaslrohepatic  ligament  is  treated 
in  an  analogous  manner.  The  pyloric  portion  of  the 
stomach,  thus  rendered  mobile,  is  brought  forward  and 
clamped  through  healthy  tissue  on  each  side  of  the  tumor, 
after  which  the  excision  is  practised  with  seigsors.  Bill- 
roth generally  made  the  incisions  into  the  stomach  and 
the  duodenum  oblimie  from  the  left  and  above  to  the 
right  and  downwara.  The  visible  vessels  in  the  trans- 
verse incision  are  ligated,  and  closure  of  the  wound  is 
proceeded  with.     This  ran  be  effecteil  in  several  ways  : 

1,  The  margins  of  the  wound  in  the  stomach  and  the 
duodeunm  arc  united  by  circular  suture  (Billroth),  In 
onler  to  effect  apposition  of  the  lumen  of  the  two  parts, 
the  wound  in  the  stomach  is  closed  from  above  until  it  is 
reduced  to  the  desired  size.  Only  then  is  the  cut  surface 
of  the  duodenum  united  with  the  lower  half  of  the  wound 
in  the  stomach.  The  sutures  are  applied  in  tiers  accord- 
ing to  the  nilcs  given  on  p.  302. 

2.  In  place  of  circular  union,  Korher  performs  gastro- 
duodenostomy  after  resection  of  pyloruw.  The  wound  in 
the  stomach  is  closed  throughout  its  entire  extent  by  a 
continued  suture  In  two  tiers;  the  first  includes  all  the 
layers,  while  the  second  is  a  Lembert  suture  that  lies  over 
the  inverted  first  row.  The  duodenal  stnnip  is  made  hy 
Koclier  to  enter  an  opening  made  in  the  posterior  wall  of 
the  stomach,     Aft«r  extensive  resection  of  the  pylorus, 
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when  direct  iiDJoa  is  not  pt>ssible  on  amount  of  the  great  I 
separation  of  the  stomacli  from  tLc  duotteiiuiii,  BillrotJi  1 
has  effected  blind  closure  of  both  stumps,  and  then  per-  1 
formed  ga8tro-c'nten)Btomy, 

Exi^luMon  of  Ike  Pt/hiiu. — In  tlie  presence  of  inopera-  1 
blc  tumors  of  the  stomach  Ei^el^berg  has  combined  £, 
tro-enterostomy  with  exclusion  of  the  pylorus,  in  order,  in  j 
the  presence  of  pain  or  of  a  tendency  to  profuse  hemorrhage, 
to  remove  the  ulcerated  aiirfUco  completely  from  conbict  1 
with  the  gastric  contents.     Fir^t,  the  stomach  is  incised  ' 
in  a  vertical  direction  between  intestinal  ckmps  to  tlie 
central  aspect  of  the  tumor,  after  the  attachments  of  the 
greater  and  the  lesser  omentum  in  this  situation  are  freed, 
wlien,  after  hemorrhage  has  been  controlled,  each  of  the 
wonud  surfaces  is  closed  sei^rately  hv  a  donble  row  of 
sutures.     To  the  canliac  portion  of  the  stomach  one  of   i 
the  upper  coils  of  jejunum  is  attached  by  lateral  anasto-   ] 
mosis,  so  that  the  portion  of  the  stomach  into  which  the  i 
esophagus  and  the  intestine  enter  are  completely  isolated 
from  the  pyloric  jxirtton. 

Operations  upon  the  Rectum  and  the  Anns. — 
Amputation  and  Resection  of  the  Bectum.— Operations  for 
the  removal  of  tuiuoi's  of  the  rectum  will  vary  with  the  ■ 
seat  and  the  extent  of  the  morbid  process.     Circumscribed  j 
or  pedunculated  tumors  are  surrounded  hy  inciBione  at  1 
their  base,  and  severed  through  healthv  tissue,  the  wound  I 
created  being  closed  by  suture.     It  is  difficult  in  the  treaX-  J 
ment  of  cases  of  this  kind  to  expose  sufficiently  the  field] 
of  operation.     For  more  deeply  seated  tumors,  in  the  re-  -1 
giim  of  the  anus,  it  is  sufficient  to  distend  this  portion  of 
Uie   bowel   by  means  of  retractors  or   suitable   specula.  , 
Tnuiors  seatetl  high  up  require  as  a  preliminary  operatitm 
linear  division  of  the  sphincter,  which  is  practised  on  the 
anterior  and  posterior  aspects  along  the  line  of  the  raphe, 
with  marksd  retraction  of  the  margins  of  the  wound,  and  J 
renders  accessible  to  the  knife  the  portions  of  the  rectal  I 
mucous   membrane   above   tJie   sphincter.     The  t 
wall  of  the  rectum  can  be  reached  with  the  aid  of  a  p 


rectal  inckinn  by  separation  of  the  rectum  from  the 
urethra  (we  Prostatectomy).  By  this  means  the  entire 
thickness  of  a  circumscrihwl  portion  of  the  wall  of  the 
rectum  can  be  resect«d  and  the  defect  be  closed  by  Ruture. 
If  the  neoplasm  involve  the  entire  periphery  of  the  lowest 
portion  of  the  rectum  a  circular  incision  is  niiule  around 
the  anus  and  the  lower  extremity  of  the  rectum  in  freed 
from  its  surroundings.  The  rectum  is  then  divided  trans- 
versely upon  the  proximal  aide  of  the  neoplasm.  The 
wound  is  so  adjusted  that  the  stump  of  the  rectum,  brought 
to  the  level  of  the  surface,  ia  fixed  to  the  skin  by  sutures 
passing  through  all  the  layers  of  the  wall  of  the  bowel. 
This  method  of  amputation  has  a  limited  field  of  applica- 
tion. If  the  upper  border  of  the  tumor  can  be  reached 
with  the  palpating  finger,  its  remn\al  by  the  method  do- 
tailed  can  be  technically  carried  out ;  but  isolation  of  the 
rectum  in  its  upper  portions  and  access  to  the  sigmoid 
flexure  are  quite  impossible  by  this  mode  of  proctxliire. 
The  cutaneous  wound  allows  of  limited  access,  so  that 
certainty  in  operation,  especially  control  of  hemorrhage  in 
the  higher  portions  of  tlie  wound,  encounters  irremovable 
obstacles, 

JtesecHon  of  the  ret^im,  with  union  of  the  stumps  of  the 
intestine,  by  the  method  described,  is  difficult  even  if 
access  is  afforded  by  anterior  and  [wsterior  incisions 
through  the  raphe,  also  when  the  tumor  is  deeply  seated, 
and  entirely  impossible  if  this  be  situated  m  the  upper 
jwrtion  of  the  rectum. 

The  limits  of  operability  of  tumors  of  the  rectum  were 
enlarged  materially  with  attempts,  on  Kraske's  sugges- 
tion, to  expose  the  rectum  sumciently  and  also  in  its 
higher  portion  through  the  sacral  mute.  It  is  possible  by 
this  mode  of  procedure  to  isolate  the  rectum  even  to  its 
intraperitoneal  portion  and  to  practise  resections  of  this 
portion  of  the  bowel  in  its  continuity,  with  an  adequate 
field  of  operation.  The  rectum  can  be  reached  from  the 
posterior  aBjwct  after  di\'isif>n  M'  the  sncrottiberous  and 
SBcrospinoue  ligaments  through  the  wide  interval  on  either 
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side  between  the  niargiu  ortlii!  sacniai  and  the  tuberoaitj 
of  the  iscliium.  The  accessibility  is  incroaeted  by  removal 
of  a  ptirtioD  of  the  margin  of  tlie  sacrum  with  a  chisel. 

Mode   of    Effecting   Sacral    Exposure   of   the  . 
(Hoeheui'gg). — The  patient  occnpiea  the  left  lateral  decii*^ 
bitiis  with  the  lower  extremities  flexed  at  llie  hips  and 
the  knees  and  the  operator  standing  back  of  the  patient. 
The  GUtaneouH  incision  begins  at  the  middle  of  the  left 
BBcro-iliac  symphysis  and  passes  over  the  middle  line  in 
an  arc  wliose  convexity  is  directetl  toward  the  right  and 
terminates  below  the  apex  of  the  coccyx  ;  or,  if  tlje  anal 
portion  also  is  to  be  removed,  it  gurroimds  the  anus  ellip- 
tically  (Fig.  238).     The  incision  is  deepened  down  to  the 
bone.     The  soft  piirts  are  retained  in  connection  with  the 
skin  and  are  dissected  from  the  Imne  so  that  the  left  half 
of  the  sacrum  and  the  coe*iyx  are  exposed  in  the  wound. 
After  enucleation  of  the  coccyx  access  to  the  rectum  will 
be  already  relatively  free  and  it  hecomt'S  eousiderably 
greater  after  division  of  the  attachments  of  the  saoro 
tuberous  and  sncroi^pinous  ligaments  in  the  wound.     TIh 
extensive  fleld  of  operation  thus  exposed  permits  of  a 
ful  Bcnitiny  with  regard  to  the  extent  and  limits  of  t 
tumor,  and  even  of  the  higher  portions  of  the  rectum,  n 
accessible  through  the  usual  mmlcs  of  procedure.  Furthtxl 
extension  of  tlie  field  of  o|M>ration  can  be  effected  I 
chiseling  the  .wcrum.      The,  lower  extremity  of  the  lej 
half  of  the  sacrum  is  removed  at  the  level  of  tlie  thin 
sacral  orifice,  or  the  sacrum  is  divided  transversely  at  tbifo 
level. 

After  exposure  of  the  rectum  the  second  step  of  t  _ 
operation — that  is,  isolation  of  the  tumor  beyond  its  limitq 
— is  undertaken.     The  rectum  is  separated  from  its  au 
roundings  by  blunt  dissection,  and  tlie  visible  vessels  a 
ligated  in  the  wound.     If  high  amputation  of  the  rectt]i| 
is  to  be  performed,  the  stump  of  the  bowel  is  bra 
down  and  fastened  to  the  skin  in  the  upper  angle  of  t 
wound  (sacral   preternatural  anuii).      This  procedure  i 
indicated  when  the  anal  portion  is  involved  in  the  nei^ 
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ThexucniDK.^)  k  cLLwled  Ibrousb  iruui^vutKly.  The  ainpullu  (J>  1 
■nil  the  upper  portions  or  Ibo  rectum  an  vtaible.  The  perlluiie 
ilEvidcd  th rough  its  attacbmeut  tu  the  rrcluiu.  Bu  llial  the  oonljguoilfla 
iutcaperitvueHl  portiouB  of  the  sigmoid  lleiurH  (T)  arc  n'odered  vlglbl&f 

growth  and  must  he  removed  in  connection  therewith.! 
If,  on  the  other  hand,  the  anul  portion  is  healthy,  the 
tumor  being  tteat^  in  the  middle  jwrtinn  of  the  rectuin 
the  iiowel  on  either  side  of  the  morbid  proceas  is  IsoIa 
by  blunt  dissection  into  healthy  tiiisuej  ligated,  and  th< 
diseased  jiart  is  removed  by  resection.  The  twostumpl 
of  the  inteHtiue  are  united  either  primarily  throiigfaoul 
their  entire  extent,  or  sutured  only  partially,  so  that  I 
provisional  artificial  anus  is  forme<].  This  forms  an 
fistula,  wliich  may  either  close  spontaneously  or  be  closed 
after  a  time  by  a  plastic  operation.  In  introducing  the 
sutures,  both  stumps  must  be  approximated  without  any 
tension.  Another  method  (Hochenegg)  consists  in  pass- 
ing the  central  stump  through  the  anal  portion  freed  of 
its  mucous  membrane,  or  reflected  outward,  and  fixing  it 
in  this  invaginat«d  jKwition  to  the  anus  by  sutures.  In 
the  isolation  of  tumors  seated  high  up  it  is  generally 
necessary  to  open  the  peritoneum  of  the  vesicorectal  cul- 
de-sac  (Plato  35).  The  proximal  stump  of  the  rectum  is 
brought  into  the  wound  for  the  formation  of  an  artificial 
anus  or  for  suture,  and  the  anterior  lip  of  the  peritoneal 
wound  is  nuit«d  at  a  suitable  level  with  the  serous  layer 
of  the  intestine,  so  that  the  aI>dominal  cavity  is  walled  off 
from  the  wound.  After  the  introduction  of  circular  in- 
testinal sutures  a  large  drainage-tube  is  introduced  through 
the  anus  into  the  rectum  beyond  the  line  of  suture. 

Resection  of  the  sacrum  has  been  practised  by  several 
aui^eons  (Heineke,  Gussenbauer,  ana  others)  by  osteo- 
plastic means.  Through  a  [Kiaterior  median  incision 
(Heineke)  from  the  left  margin  of  the  sacrum  obliquely 
upward  the  sacrum  is  divided  transversely  at  the  level  of 
the  fourth  sacrat   foramen.     Gussenbauer  saws  through 


OPERATIONS  UPOX  THE  RECTUM  AND  ASUS. 


the  upper  portion  of  the  sacrum  in  a  transverse  direction 
and  aluo  longitudinally.  Tlie  two  flaps  of  soft  parts  and 
Imnc  are  retlet'tod  upward,  and,  after  the  operation  has 
Keen  compk'ttd,  are  reuiiit^^d. 

Operations  for  Rectal  Piatula. — Kcctal  fistula  can  be 
made  to  heat  by  division  of  the  fistidous  tract  and  the 
conversion  of  the  tnbular  nicer  into  an  open  wound.  In 
the  operation  for  complete  fistula  a  slender  probe  is  intro- 
duced through  the  external  fistulous  opening,  while  the 
index-finger  of  the  left  hand  is  applied  tu  the  internal 
opening,  which  often  is  appreciable  as  a  lose  of  substance. 
'Ihe  probe  is  thus  pa.'jscd  through  the  tract  and  enters  the 
lumen  of  the  bowel.  A  grooved  director  may  be  readily 
passed  through  the  fistula  by  the  side  of  the  probe  into 
the  rectum  and  its  extremity  brought  out  through  the 
anus.  The  soft  parts  covering  the  fistula  thus  come  to  lie 
npon  the  director,  upon  which  they  are  divided  with  the 
knife.  By  the  introduction  of  retractors  after  division  of 
the  tissues  the  character  of  the  lining  of  the  fistulous  tract 
can  be  rendered  visible.  As  a  rule,  the  wound  is  per- 
mitted to  heal  by  granulation,  although  after  extirpation 
of  the  entire  fistulous  passage  the  wound  can  be  closed 
completely  by  suture. 

Incomplete  fistulre  must  be  converted  into  complete 
fistulie  before  being  divided.  In  the  presence  of  an  in- 
complete external  fistula  the  grooved  director  is  intro- 
duced and  pu!ihed  into  the  rectum  through  the  deepest 
portion  of  the  fistula.  Division  of  the  fistula  thus  made 
complete  is  effected  in  the  manner  describe<l.  In  the 
presence  of  an  incomplete  internal  fistula,  with  its  open- 
mg  ui>on  the  mucous  membrane  of  the  rectum,  the  probe 
is  introduced  from  the  rectum  toward  the  skin.  When 
the  head  of  the  pnibe  is  felt  beneath  the  skin,  an  incision 
is  made  down  uiwii  it  and  the  complete  fistula  thus  estalj- 
lished  is  divided  in  the  manner  described.  In  the  pres- 
ence of  extensive  fistulous  formations  it  becomes  necessary 
to  follow  the  manifold  nimifying  passages  often  present 
and  to  open  them  adequately. 
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Operation  for  Hetuorrtioids. — Dilatations  of  the 
lifiuorrli.mlal    veins  do   not  require  operative  treutmeni 
Operation  is  iiidicuteil  only  in  those  cases  of  dilutatioaof 
the  internal  hemorrhoidal  veins,  with  eouseoutive  changes 
in  the  mucous  memhrane,  in  which  prolapse  of  the  mucous 
meuibranc  of  the  rectum  has  taken  place,  M'bich  maki 
itself   apparent   either   only    ujion   increased   abdominal 
pressure  or  habitually  as  a  result  of  this  influence.     Thfl' 
prolapsed  masses  of  mucous  membrane  are  either  destroyed 
with  the  actual  cautery,  or  subjected  to  atrophy  through^ 
the  action  of  the  ligature,  or  excised  by  a  cutting  opera- 
tion. 

Cauferizatioit. — The  patient  occupies  the  position  as  in 
the  operation  for  stone,  or  the  lateral  decubitus.  By 
means  of  digital  dilatation  of  the  anus  the  hemorrhoidal 
masses  are  exposed  to  view.  They  are  grasped  in  fl^^ 
ments  with  a  clamp-forceps  and  their  base  is  Burroundea 
by  Langenbeok's  flat  forceps.  The  tumor  lying  upon  the 
broad  ivory  plate  of  tlie  forceps  is  totally  destroyed  with 
the  tip  of  the  Puqueliu  cautery,  after  which  the  forceps  is 
carefully  removed.  In  the  same  manner  the  swelun^ 
tliroughout  the  entire  circumference  of  the  rectum 
destroyed. 

Eiiutic  JAgafure. — The  patient  occupies  the  later^' 
decubitus.  By  means  of  a  clamp  [wlyp-forceps  the 
trudod  mass  of  mucous  membrane  is  grasped  at  its 
and  brought  forward.  The  elastic  ligature  is  poasedj 
around  the  neck  of  the  nodule  behind  the  forceps  and 
tightened  and  fixed  by  means  of  a  silk  thread.  In  this- 
way  the  whole  serii,'s  of  fohls  is  incbided  in  three  or  foat: 
parts  and  ligatcil.  The  necrotic  nodules  are  thrown  off 
m  the  course  of  a  week. 

ExeUUm  may  be  practised  upon  each  nodule  indivi 
ually,  or  a  einiular  incision  is  made  through  the 
around  the  anus  and  also  through  the  itutcous  membi 
nf  tlie  rectum  above  the  level  of  the  nodules.     The  cyli 
der  of  mu<'ous  membrdne,  together  with  the  dilated  veinft< 
is  dissected  free  from  the  sphincter  and  the  margin  of 
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the  mtii-niis  menibraiH!  is  unitwl  by  siitiirt!  with  tiic  skin 
tit  the  uiius. 

Operatioii  for  Atresia  of  the  Anus. — The  Incision  ia 
made  in  the  perineal  raphe  from  the  apex  of  the  eoccyx 
to  the  root  of  tlie  scrotum  (posterior  eommissQrc).  Tne 
oiwnitor  advances  into  the  depth  layer  by  layer,  always 
keeping  Htrictly  in  the  middle  line.  As  a  rule,  the  Muisrt- 
eolored  ciil-de-aac  of  the  rcetiim  ig  soon  reached,  and  it  ia 
incised  in  the  direction  of  the  cutaneous  incision.  After 
the  meconinm  has  been  dischar^l  Ihe  Iwwel  is  united 
throughout  its  entire  periphery  to  the  skin  by  sutures  pass- 
ing through  the  entire  thickness  of  the  wall  of  the  intes- 
tine. If  the  cul-de-sac  terminate  high  up  in  the  rectum, 
an  effort  shoidd  be  made  to  reach  it  by  the  sacral  mute. 
In  the  presence  of  atresia  ani  vcHtcalis,  vaginalis,  an 
attempt  is  made  to  dissect  free  tlie  lower  end  of  the  intes- 
tine by  means  of  the  same  incision.  The  abnormal  com- 
munication  is  divided  with  scissors,  and  the  rectum  is 
fixed  in  tlie  wound  by  sutures  in  the  manner  described. 
The  defect  in  the  vagina  or  the  bladder  made  by  the 
separation  of  the  rectum  must  have  been  clothed  pre- 
viously by  suture. 

Operations  Upon  the  Biliary  Apparatus. — Besides 
abscesses  and  cysts  of  the  liver,  for  whose  ojierative  treat- 
ment DO  special  rules  can  be  laid  down,  attacks  upon  the 
biliary  apparatus  are  dir«?ted  especially  toward  the 
removal  of  calculi  and  their  sequelw.  The  surgerj'  of 
the  biliary  apjmratus,  the  youngest  department  of  ab- 
dominal snrgeri,  has  been  systematically  practiced  only 
since  the  beginning  of  the  eighties.  The  cutaneous 
incisions  through  which  the  transverse  fissure  of  the  liver 
is  reached  are  variwl.  At  times  access  is  gained  through 
the  linea  alba.  At  other  times  a  longitudinal  incision  is 
made  along  the  outer  border  of  the  rectus  alxlominis 
muscle.  Czeruy  makes  an  angular  incision,  whose  ver- 
tical arm  passes  along  the  linea  alba,  and  is  joined  below 
the  umbilicus  by  a  hori/x>ntal  incision  pasj^ing  toward  the 
right  and  outward.     In  all  cases  af'ter  opening  the  peri- 
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toneal  cavity  the  right  lobe  of  the  liver  is  reflected  upf 
ward  so  tiiat  its  under  surface  is  expcwed  to  view,  togethca 
with  the  gall-l>ladder  and  the  tranbverse  fissure.  Between' 
the  last  and  the  lesser  curvature  of  the  stomach  there  ex- 
tends a  duplication  of  the  peritoneum  (the  lesser  omentum) 
in  whose  right  free  extremity  pass  the  lai^  biliary  ducts, 
the  portal  vein,  and  the  hepatic  artery  in  the  order  given. 
Oholecystotomr  and  Oholecystostomy. — The  ^U-bladder 
is  opened  by  incision  (cko/en/iilotomi/)  for  the  removal  of 
gall-«tone8,  and  the  evacuation  of  empyema  or  drop&y  ofj 
the  gall-bladder.     Incision  of  the  gall-bladder  mav  bi 
made  in  one  stage,  or,  after  sntiire  of  a  portion  of  the  viscni 
into  the  abdominal  wound,  iu  two  stages.     In  opemtinp 
at  a  Ruigle  sitting,  afti-r  removal  of  calculi  present,  the 
wound  iu  the  gall-bladder  may  be  united  by  suture  and 
the   abdominal    wound   be    closed   (idea/  chotecynlotorMff 
pholeci/^endi/itiit),  or  the  sutured  gall-bladder  may  be  susj 
pended  at  tlie  level  of  the  wound.     If  primary  suture  1 
not  undertaken,  a  fistula  of  the  gull-bladder  through  tl 
abdominal  wall  may  be  established  act^ording  to  the  fuIot' 
that  govern  intestinal  operations  (ch(^fvydiAomy).     With 
regard  to  the  performance  of  cholecystotomy  it  need  only 
be  said  that  after  making  the  cutaneous  incision  andopeiir 
ing  the  peritoneum  the  gall-bladder  should  be  brou^t  a  ' 
fully  as  pa-wiblc  to  the  level  of  the  wound,  where  it  ] 
attached  and  held  in  position  with  sutures.     After  pund 
ure  of  the  viseus  it  is  ineised  and  uniler  guidance  of  tii 
finger  calculi  present  are  removed  \\\l\\  the  aid  of  forc^itfl 
or  a  spoon,  attention  being  given  to  the  possible  prest 
also  of  stones  in  the  CTstic  duct.     The  wound  in  the  g 
bladder  is  nnite<1  with  two  tiers  of  sutures  in  the  t 
way  as  wounds  in  the  intestines.    The  first  row  of  sutanftia 
includes  theentire  thickness  of  the  gall-bladderandapproxi^jl 
mates  opposed  wound-surfaecs.   The  si-eond  row  eoneists  ol'\ 
Lcmbert's  serous  sutures,  and  is  intended  to  insure  perfect;! 
closure  of  the  wound  by  the  approximation  of  broad  eamjf 
"iices  of  peritoneum.    In  performing  oholeeystotomy  in  tw  ~ 
tages,  a   portion    of  the   gall-bladder  brought   into  l' 
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wound  is  attached  to  the  [lariftal  peri  I  one  urn,  aa  in  the 
operation  of  gastrostomy,  and  the  exijoaed  p<irtioii  io 
opi'ned  witii  the  Paquelin  cautery  after  the  lapse  of 
several  days.' 

Cholecystectomy. — Extirpation  of  the  gall-bladder 
(cholecynlechmif)  ia  indieateJ  in  the  presence  of  neoplasms 
of  this  vificus,  aa  well  as  of  gall-stonca  attended  with  in- 
flammiLtory  processes  in  the  walls  of  the  gall-bladder. 
The  typical  procedure  consists,  after  transverse  division  of 
the  cystic  duct  between  two  ligatures,  in  separating  the 
gall-bladder  by  blunt  dissection  from  its  attachments  to 
the  liver,  which,  under  favorable  conditions,  can  readily 
be  effected  after  division  of  its  serous  covering, 

Choledochotomy,  or  opening  of  the  choledoch  duct  by 
incision,  may  be  necessary  for  the  removal  of  impacted 
calculi.  The  liver  is  raised  up  and  the  index-finger  of 
the  left  hand  is  introduced  into  the  foramen  of  Winslow, 
and  in  this  way  the  generally  thick-walled  and  dilated 
choledoch  duct  is  distended.  An  inciaion  is  made  upon 
the  stone,  whoso  situation  is  detprminctl  in  this  manner, 
and  the  wound  in  the  eholediK'h  duct  is  closetl  by  suture 
or  drainage  externally  is  pmvide<l  for.  In  the  presence 
of  irremediable  obstruction  of  the  choledoch  duct,  in 
consequence  of  impaction  of  a  calculus  or  of  an  occluding 
tumor,  or  of  compression  by  lymphatic  glands,  a  suitable 
channel  for  the  escape  of  the  bile  can  be  provided  bv  eatab- 
lishini;  an  arlifiiial  conimuuicatiou  between  the  gall-blad- 
d,.T  and  tJic- howrl. 

OLolecystenterostomy. — The  anastomosis  is  effected  In 
accorilance  with  the  rules  given  in  the  description  of 
entero-anastomosis  fp.  304),  with  the  aid  of  either  sntnres 
or  the  Murphy  button.  The  communication  is  eatnb- 
lished  between  the  gall-bladder  and  the  jejunum  {cholc- 
cyntojfjnnot^omy),  or,  if  possible,  between  tne  gall-bladder 
and   the  duodenum  fcliofecifsf-oibiodenoitlomi/).      Artificial 

1  If  wp  desire  the  fistula  to  dose  «iihwqaenHy.  the  Ksl'-l>lft<ldiTshonld 
be  sutun'U  to  the  apoiicaraiis  or  |>eritiineiiro.  If  vri-  wish  tho  flstula  (o  Tc 
main  pcrmaDentl;,  the  gall-bladder  should  be  Butared  to  tbe  akin. — Es. 


OPERATIVE  SVRilERY. 


^B     ass 

^^P       comtiiunicatioD  between  the  intestine  and  a  dilated  chole- 
^H^       doch  iluct  un  tliu  |irnxiniiil  Hido  of  an  obstruction  aleo 

lias  liuen  r*Hip|iiriiciiili'4   {'■linhilorlioiliuiflriioxlt/iiiT/'). 
Operations  tipon  the  Genito-urinary  Organs.— 

Catheterization.— From  ilr-  tMcTiiiil  (irifice  to  tlie  entran« 

»of  the  bladder  the  msilc  iirutlira  consists  of  three  anutomi- 
cally  and  fuDctioiiaily  different  parts,  viz.,  the  peuile  (wr- 
tion,  the  membranous  portion,  and  the  prostatic  portion, 
The  penile  portion  is  sitrrounded  by  the  coqius  6})ongio- 
suin  of  the  urethra,  which  prcBenta  an  enlai^ement  at  its 
anterior  and  posterior  extremities,  known  respectively  at 
the  glans  penis  and  the  bulb  of  the  urethra.  The  naem- 
branous  portion,  around  which  a  sphincter  of  striated 
muscular  fibers  is  arranged,  penetrates  the  deep  transverse 
prineal  muscle  stretch^  beueatli  the  pubic  arch,  so  that, 
its  proximal  division,  together  with  the  prostatic  portion, 
representH  the  intrapelvic  part  of  the  urethra.  The  mera- 
branous  portion  may  be  looked  upon  as  the  most  fixed  b^ 
ment  of  tlie  urethra.  In  fntut  of  it  is  the  movable  pendu* 
lous  portion,  and  b(>hind  it,  the  prostatic  portion  is  movable 
within  slight  limits.  That  portion  of  the  urethra  in- 
cluded between  the  external  orifice  and  tlie  sphincter  of 
the  membranous  portion  is  known  a.s  the  antenor  urethra, 
that  portion  posterior  to  this  as  the  posterior  uretbis,  a 
distinction  especially  of  clinical  significance.  The  entire 
fixed  portion  of  the  urethra,  from  the  mouth  of  the 
bladder  to  the  bend  of  the  penis,  forms  a  large  arch  wi& 
its  convexity  backward.  The  base  of  the  arch  corresponds 
with  the  point  at  which  the  membranous  urethra  paases- 
through  the  urogenital  diaphragm. 

CatkderizaHon  consists  in  proper  instrumental  evacu- 
ation of  the  contents  of  the  bladder  through  the  urethra. 
To  effect  this  purpose  tubular  instruments  arc  employe  ' 
which  arc  made  either  of  soft  material  or  of  mebil, 
are  of  varied  shape.     The  choice  of  instruments  will  de?, 
I  pend  upon  the  conditions  present  in  the  individual 

^^^  In  performing  catheterization  the  physician  will,  in 

^^1       cordance  with  the  symptoms  present  and  the  results 
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FiOB.  231t-242.— Soft  c*theipiH  of  VBtrlng  form. 

FlQ.  139.— esthete  r  coud*. 

Flo.  240. — Cuniciil  and  bulb-lipped  catfaeler. 

Fia.  24 1. — Conical  slid  poiiikKl  cstlieter. 

FlQ.  24i.— Tylindriiail  lathetor. 

Fia.  243.— Bill b-llppcd  Kiuutl  for  ciploriag  the  nrethni  aod  the 
bladder. 

Fio.  344.— MusiTO  sttfl  sutiiid  (slone-gound)  for  eiplunitiuu  of  the 
bladder. 

Fib.  245.— Uetolllc  catheter. 
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external  unci  rectal  Examination  and  examination  with  ail.f 
explorer  (Fig.  243),  form  an  idcji  uf  the  eondilion  of  tliffl 
urethra   and   determine   acconlingly  the   selection    of  t' 
suitable  instrument.     Soft  instruments,  of  vulcanized  rub- 
ber or  of  impregnated  woven  silk,  are  made  of  varyingB 
thickness  and  are  either  straight  ur  bent  slightly  at  theirfl 
vesical  extremity.    The  former  are  cylindrical,  conical,  orM 
bulbous  at  their  vesical  extremity  (Figs.  239-242). 

Catheter-s  bent  at  their  extremity  at  an  angle  (catlict« 
coud6)  are,  notwithstanding  their  softness,  well  adaptedifl 
by  reason  of  their  shape,  to  overcome  certain  kinds  of  qI>' 
struction,  principally  dependent  ugion  changed  condition! 
of  the  prostate. 

Rigid  instrnments  made  of  metal  are  Bha|>ed  in  sccord-l 
ance  with  the  configuration  of  the  fixed  portions  of  thai 
uretlira.     The  straiglit  portion  or  .ilnft  juimsch  into  a  poiufl 
tion  bent  in  conformity  with  tlii'  rurv:itiin'  of  the  posteriori 
urethra.     In  the  introduction  of  ;i  -iiA't  fli'xible  catbeteri 
the  instrument  accomnu"I:ito.>j  it.-i'lf  to  the  shape  and  they 
course  of  the  urethra  and  readily  glides  into  the  bladdei 
The  rigid   instrument  is  shaped  in  aceordance  with  I 
curve  of  the  urethra,  although  the  corres|)ondenc«  is  nev< 
complete.     By  delicacy  in  the  manipnlation  of  the  ingtri 
nient  unavoidable  distortion  of  the  fixed  portions  of  thai 
urethra  will  be  reduced  to  a  minimum,  ■ 

Modeof  hitriyluciing  a  Soft  Caihetcr  through  the  Urdhrti^ 
into  the  Bladder. — The  patient  lies  upon  his  back,  with-fl 
the  pelvis  somewhat  elevated,  and  the  operator  stands  uptaia 
the  left  side.     The  penis  is  grasped  with  the  left  liand  tiD^V 
raised  in  such  a  way  that  the  ])endulotis  ])ortion  of  ttw^ 
urethrals  rendered  tense,  and   the  catheter  is  introduoed  J 
into  the  uretbraand  gently  pushed  forward.     The  catheter  J 
coud6  is  so  introduceii  that  its  beak  is  directed  toward  tlwu 
upper  wall  of  the  urethra.     In  jiassing  the  membrancn 
portion  a  sense  of  slight  resistance  is  appreciated,  whi<d 
IS  overcome  by  gentle  pressure.     From  this  point  the  bttl 
of  the  instrument  slips  into  the  bladder  without  furthei 
obatniction.      In   the   presence  of   hypertrophy  of   '* 
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pritstiUc  and  of  elongation  of  the  prostatic  jwrtioti  of  tlie 
urethra  the  catheter  niii&t  be  iDtroduced  for  a  greater  dift- 
tanc«,  often  up  to  its  liilt,  before  urine  flows.  After 
the  flow  of  urine  has  ceased  tlie  rtisidual  urine  in  the 
bladder  will  est-ape  after  slight  withdrawal  of  the  soft 
catheter. 

Jlie  iuhxxlufflon  of  a  rigid  cnthffir  into  the  bladder  is  a 
much  more  difficult  procedure,  and  its  safe  and  proper 


execntion  requires  a  certain  amount  of  skill.  In  general 
the  rule  oi)8erved  is  to  make  the  beak  of  the  instrument 
(HISS  along  the  upper  wall  of  the  urethra.  If  the  urethra 
be  normal,  no  dilfieiilty  in  experienced  in  the  operation 
until  the  menibi-auous  portion  is  reached,  but  at  the 
junction  of  the  movable  with  the  fixed  membranous  por- 
tion a  slight  obstruction  is  encountered  by  the  beak  of 
the  catheter  (Fig.  247).  Care  must  now  be  taken  to  pre- 
vent the  tip  of  the  instrument  catching  in  the  mucous 
membrane.  The  beak  must  therefore  not  deviate  from 
tlie  median  line,  and  with  cautious  movements  and  with- 
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out  any  violence  the  inalnimcnt  sluiuld  l>c  pussed  into  theV 
membranous  portion.  A  fter  tht*  resistance  has  been  over- 1 
come  the  instrument  will  be  felt  to  enter  the  mcmbranouft  | 
portion  anil  pass  through  the  urogenital  diaphraera. 

From  this  point  the  eatheter  in  n  normal  urethra  en- 
counters nri  further  obstruction,  and,  on  clcprc-s^ing   the! 
handle  of  the  instrument,  the  tip  enters  the  bladder  with- 
out further  hindrance  (Fig,  248). 


In  catheterization  by  this  method  the  patient  is  plaoedJ 
horizontally  upon  his  liack,  with  the  pelvis  soroewhatr 
elevated,  and  the  operator  (standing  ujion  his  left  side^ 
The  penis  is  grasped  with  three  fingers  oftlie  lefl  hand,  tmiM 
the  lips  of  the  urethra  are  held  apart  by  meanfl  of  timm 
thumb  aud  the  iudex-tinger.  The  catheter  or  the  Boti^,| 
sound  is  grasped  at  its  distal  extremity  with  the  first  tlir 
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fiiigertj  of  the  right  hand.  The  palmar  acipect  of  the  liaiul 
iH  turnetl  upward,  and  the  little  finger  rests  U[>oii  the  mid- 
dle line  of  the  abdomen  (Fig.  249). 

The  operator  enters  the  Iw-ak  of  the  instrument  into 
the  urethra  and  draw.'^  the  im'uIh,  with  a  certain  degree  of 
tension,  over  the  curve  of  the  catheter,  which  is  at  the 
same  time  Ix3ing  sicatlily  kept  in  the  middle  line  and 
gradually  niise<l  until  it  reaches  a  vertical  position.    With 


Fio.  24fl.-Intrudiii;ti 
deprtwing  Cbe  shaft  of 
bladder. 

a  slight  jerk  the  tip  of  the  instrument  jmsscs  the  liulbnns 
portion  and  it  yet  remains  to  traverfie  the  membranous 
portion  and  pass  the  urogenital  diaphragm. 

In  all  cases  a  sense  of  obstruction  is  encountered  at  tliis 
point  which  is  readily  overcome  by  gentle  pressure  when 
one  feels  sure  that  he  is  on  the  nght  way,  while  tlie 
catheter  is  held  accurately  in   the  median   line,  and   is 
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^^M     gradtiallv  depressed  from  tlie  vertical   to  the  lioriiionlal 

^^P     towanl  the  lower  cxtreniitiea  (Fig.  251). 

^^  Jf  the  instmment  is  at  the  same  time  pushed  forward 

slightly,  its  tip  enters  the  bladder.  At  this  moment  urine 
will  efiiBpe  fn>m  the  catheter.  With  the  rigid  instrument, 

kas  soon  as  the  prostate  has  beeu  passed  and  the  bladder  i 
has  been  entered,  free  movements  pan  be  made  with  the  | 
tip  of  the  instmment. 


attended  with  difficult)'  in  obese  individiiulM  and  in  tUe_ 
presence  of  mete<»ri8ni  and  ascites.  Under  such  ciroum*'r 
stances  it  seems  desirable  to  enter  the  catheter  at  rif^t'l 
angles  to  the  axis  of  the  body,  with  the  penis  raised  vei^l 
tically.  In  this  [lusilion  the  iii.-^trumcnt  is  pushed  forward  i 
and  at  the  .same  time  rutntnl  in  an  arc  U)  the  median  lin^fl 
and  elevated  to  a  vertical  ]>ositinn  until  the  tip  is  grasped  T 
by  the  bulbous  portion  (Fig.  '2i}'2).     In  auotlicr  mode  of  ] 
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procedure  t!ie  ojwprator  sits  before  the  patient,  who  isl 
placed  in  the  position  for  the  operation  of  cuttiug  for  stone,  j 
The  catheter,  with  its  vesical  extremity  dirw^tetl  towardS 
the  patient,  is  introduced  into  the  oriiice  of  the  urctbial 
with  its  (»iivexity  directwl  upward.  The  penis,  raiBed'a 
vertically,  is  drawn  over  the  cnrve  of  tne  catheter,/ 
and  the  instrument  k  rotated  throngh  an  arc  of  180  do-  1 
grees  toward  tlie  right  iintil  it  reaches  the  median  line.  ( 


1 in 

^^K         weight 
^B       (hthot] 


Fio  S-^l  — TbthfMrimtiaii  the  catheter  )iM  cut 
Dortinn  and  has  pitaKd  tfau  nrogouital  diaphragr 
handle  the  tip  entere  the  bladder 

Dnnug  the  progress  of  tht-se  manipulations  the  beak  o 
the  inatrummt  enters  the  nretbro  to  thi  bnlijous  portioi 
Now,  the  handle  of  the  catheter  i«  ele\ated  and  ] 
forward  ic  the  median  hue  nntil  its  beak  has  passed 
postonor  uretbrn  ^m^  entered  tht  bladder 

In   a   nornni   urethra  an  instrument  of  coneidei 
weight,  a8,  for  instance,  a   rignf  sound  of  large  calibt 
(lithotnptor),  overcomes  riadih  the  obstruction  em 
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tered  on  the  distal  side  of  the  l)iilhoiia  urethra  and  glides 
easily,  by  reason  nf  its  own  weight,  into  the  bladder, 
without  "further  guidance.  The  giiidiug  hand  need  only 
prevent  the  deiiartiire  of  the  instrument  from  ihe  tuediiin 
line.  In  the  presence  of  narrowing,  however,  a  certain 
amount  of  pressure  in  the  direction  of  the  urethra  i>i 
necesaarj',  in  order  to  ui^e  the  instnimont  onwani  flirongh 
the  rigid  cicatricial  tissue.     If  the  urethra  is  narrowed  in 


its  deeper  portion,  or  ifthe  prostate  is  enlarged,  it  willoiV-n 
be  neceasary  to  intrtKluce  the  index-finger  of  the  left  hand 
into  the  rectum  as  a  guide.  In  the  presence  of  hypertro- 
phy of  the  prostate,  on  acconnt  of  elongation  of  the  proetatie 
portion  of  the  urethra,  antl  on  account  of  elevation  of  the 
orifice  of  the  bladder,  the  catheter  or  the  Kound  must  be 
introduced  for  a  greater  disfanee  and  be  more  greatly  de- 
pressed, in  order  ihut  the  beak  may  roach  into  the  bladder. 


^^M  Catheters  for  introduction  into  the  female  urethra  cor- 

^^M  respond  with  the  sliortiictw  of  this  eanal,  and  arc  either 

^^M  straight  or  slightly  curved  at  their  extremity.     In  cathe- 

^^H  tcrization  the  labia  are  separated,  the  instrument  is  intro- 

^^1  diiccd  intu  the  urethra,  and  the  hamlle  is  depressed  while 

T  the  (.Mthcter  is  pushed  forward.     Only  in  the  presence  of 
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Fig.  253.— Fliatifin  of  the  retention-catlioler :  A 
atripB  of  ailhcaive  plaster;  /,  U,  111,  niud™  of  i 


pregnancy  or  of  tumors  of  the  genital  oi^ns  may  thefeU 
urethra  l>e  elongated  or  distorted.    The  resulting  diffici 
in  the  introduction  of  a  catheter  is  to  be  overcome  by  tl 
employment  oi  partially  rigid  instruments,  as  iu  maies, 
lieleniion-cntlieta:- — ^A  catheter    may  he    |)ermitted   i 
remain  within  the  urethra  fur  days  or  even  weeks. 
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order  to  serve  its  purpose  i»prmanetitly  it  must  be  suitably 
fixed  ill  position.  The  introduction  of  a  retention -catheter 
into  the  urethm  permits  constant  escape  uf  urine,  and  the 
muscular  layer  of  the  bladder  is  thrown  out  of  function ; 
Further,  tlie  wall  of  the  urethra  is  not  brought  into  contact 
with  the  urine.  Such  a  form  of  eatheter  is  therefore  em- 
ployed when  it  is  desired  to  place  the  bladder  at  rest,  to 
secure  a  permanent  channel  of  escape  for  the  urine,  and 
finally  to  exclude  the  urethra  from  the  irritation  of  passing 
urine.  The  moderate  but  constant  pressure  of  the  ret«n- 
tion-catlieter  softens  cicatrices  of  the  un^^thra  and  exert«  a 


Fro.  4^5.— The  cnlheter 


dilating  iiiHuenee  upon  circnhir  strictiirts,  ami  for  tliis 
reason  is  applicable  with  advantajre  in  the  pri-aenee  of  cal- 
lous and  cicatricial  strictures  of  tlie  urt'tiira.  Finally,  the 
retention -catheter  is  to  lie  recommendecl  when  catheteri- 
zation that  must  he  frequently  repeated  in  attended  either 
with  difficulty  or  w-iih  unpleasant  results,  such  as  hemor- 
rhage and  urinary  fever.  The  soft  catheter  of  vulcanize*! 
rubber  is,  as  a  rule,  employed  as  a  retention-catheter.  The 
instrument  is  introduced  to  a  sufficient  depth  for  the  urine 
to  escape  without  interruption.  A  suitjible  pin  is  passed 
transversely  thronph  the  catheter  just  in  ailvance  of  the 
orifice  of  the  urethra  anil  its  |Hiint  broken  off.     Strips  of 
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adhesive  plaster  are  prepared  in  the  manner  indicated  in 
Fig.  253,  The  sqimn!  incised  strip  witli  an  opc-ning  at  it" 
center  isapplied  upun  theglansin  auch  a  way  Uiut  it  supports 
the  pin  paesing  ihroiigh  the  catheter  (Fig.  253,  /).  The 
longer  strip,  slit  in  the  middle,  is  drawn  over  the  catiwttT, 
and  coraeB  to  rest  upon  the  needle,  being  made  to  atlhen 
to  the  sides  of  the  penis  (Fig.  2-53,  //).  The  entiix-  ar- 
rangement is  made  secure  by  circular  turns  of  strips  v( 
plaster  passing  aronnd  the  organ  from  tlie  glans  to  the 
root  (Fig.  253,  ///). 

Fixation  apparatus  can  be  dispensed  witli  if  the  cathetn 
of  Pezzer  (Fig.  254),  provideil  with  a  shmilder  at  it# 
vesical  extremity,  is  intnxliiceil.  In  order  to  Ijo  parsed 
into  the  bladder  the  catheter  is  adjusted  over  a  wir«  man- 
darin (Fig.  255). 

Puncture  of  the  Bladder. — Evacuation  of  the  bladder 
through  a  suprapubic  puncture  is  undertaken  a.^  a  pallia- 
tivc  measure,  and  also  for  the  purpose  of  forming  a  vesirai 
tl  fistula  through  the  alidominal  wall.  The  method<i  fnr- 
||merly  practised  of  puncturing  the  bladder  through  the 
"ijperineum  and  through  the  rectum  are  at  present  iHt 
"  cniploye<l.  Palliative  puncture  of  the  bladder  is  practist^l 
in  the  presence  of  complete  retention  of  urine  in  cong^- 
quence  of  impermeable  stricture  of  the  un-thra,  when  it  « 
desired  to  await  a  more  favorable  time  for  the  intmduc- 
tion  of  a  sound  into  the  urethra,  or  for  the  performanu-  of 
a  radical  operation  for  the  relief  of  the  obatrnction.  Fur 
the  purpose  of  establishing  a  vesical  fistula  the  operation  i-i 
undertaken  (1)  in  the  presence  of  prostatic  enlargomcnt, 
with  complete  or  incomplete  retention  of  nrine,  whra 
(Catheterization  is  attended  with  difficulty  or  i«t  followfd 
by  hemorriiage ;  (2)  when  the  mouth  of  the  bladder  is 
obstructed  by  a  tumor  that  cannot  lie  removed  by  oi«-ra- 
tive  measures ;  (3)  to  effect  drainajre  of  the  bladdi-r  id 
oases  of  severe  purulent  cystitis.  If  the  object  of  ilw 
procedure  is  only  evacuation  of  the  bladder,  the  piinetuiv 
IS  made  with  a  thin,  so-called  exploratory  trocar.  The 
operation  is  in  itself  of  little,  significance  and,  if  QeoeeBUT, 
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uati  be  frequently  repeated.  The  patient  lies  upon  his 
back,  with  the  pelvis  somewhat  elevated.  As  the  punc- 
ture ie  always  undertaken  by  reason  of  retention  of  urine, 
the  bladder  in  distended  to  the  maximum,  and  is  readily 
palpable  as  a  tumor  alwve  the  symphysis  pubis.  The 
operator  stands  to  the  right  of  the  patient,  tinii  marks  with 
the  tip  of  his  left  index-finger  a  point  in  the  middle  line 
just  above  the  syraphysis  where  the  puncture  is  to  lie 
mmic.  The  trocar  is  pushed  vertically  through  the  ab- 
dominal wall,  disappearance  of  the  sense  of  resistance 
indicating  that  the  point  of  the  instrument  has  entered 
the  bladder.  The  e^nnula  is  grasped  with  the  thumb  and 
the  index-finger  of  the  left  hand  and  the  stilet  la  removed 
with  the  right.  After  the  urine  hue  escaped,  the  cannula 
is  removed,  its  extremity  being  closed  with  the  tip  of  the 
thumb  in  order  that  the  wound  be  not  contaminated. 
The  wound  of  puncture  invariably  heals  without  compli- 
cation. 

If  in  conjunction  with  puncture  a  vesical  fistula  is  to  be 
established  in  the  abdominal  wall  the  operation  is  to  be 
performed  with  the  aid  of  the  seraicircularly  curved 
trocar  of  Fr&re  Cfime  (Fig.  256).  The  position  of  the 
patient  and  of  the  operator  is  the  same  as  that  just  de- 
scribed. The  index-finger  of  the  left  hand  marks  the 
point  accurately  in  the  middle  line  just  above  the  symphy- 
sis, where  the  puncture  is  to  be  made.     The  instrument 


Flo.  356.— Trocar  for 


is   applied    vertically  and    pushed    forcibly    through   the 
abdominal  wall.     Wheo  the  disappearance  of  resistance 


indicates  tliat  the-  abdominal  wall  hat*  bpun  paswHl  the 
instrument  is  ptishcci  onwani  and  ita  handle  is  raised  bo 
thftt  its  extremity  is  directed  toward  the  fundus  of  ibe 
bladder.  The  Btilet  is  now  removed  (Fig.  258)  and  a 
Buitable  tube  passed  through  the  cannula.  The  cannula 
remains  in  place  for  about  a  week,  after  which  a  K^latco  j 


catheter  is  introduced  into  the  fistula  ; 
wound. 

External  TTrethrotomy. — ^Extemul  urethrotomy  coni 
in  entering  the  urethra  through  au  incision  in  the  | 
neum.     Thi-  operatiuu  is  undertakrn  (1|  in  the  pre 
nf  rnlculi  and  foreiirn  hmlies  iu  thp  uretlim,  i 
<'aniiot  be  cff'ectetl  lliro(i{!;h  tlie  niiturdi  jwissages; 
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presence  of  tiijnrii-s  of  the  iiretlira  ;  (3)  in  tlie  presence  of 
Btrictnres  of  the  iin'thrii  whieh  are  wtlier  tiii|xTnieabte  or 
not  acceiisible  to  ti-eatment  by  dilutatiun  for  other  reasons ; 
(4)  for  the  establrnhnient  of  a  nrethral  Hstuk  ;  (5)  as  a 
preliminary  ojieration  to  median  section  for  stone. 

The  mucous  membrane  of  the  i«'ni]iiIoiis  urethra  is 
readily  reached  with  the  knife  after  Jivisidii  of  ihe  skin, 
the  dense  faseia,  and  the  corpus  f^iHuiLn'iMini.  Tlic  bulb 
of  the  urethra  is  accessible  in  the  niidillL'  line  tliruogh  an 


Fio.  2B8.— PDoctnre  of  tbe  bladder ;  removal  of  the  troOir. 

incision  in  the  perineal  raphe,  after  division  of  the  ekiu, 
the  tunica  dartoe,  the  sunerfieial  perineal  fascia,  and  the 
bulbocavernosus  muscle.  The  corpus  spongiosum  is  thicker 
in  this  situation  than  elsewhere,  so  that  the  urethra  can  be 
opened  only  at  a  considerable  depth.  To  the  central  side 
of  the  bulb  the  urethra  recedes  more  and  more  from  the  wi- 
perlicial  level  of  the  perineum,  jHissinj;  in  an  arch  upward 
and  backward  to  the  orifice  of  the  bladder.  The  rectum 
lies  with  its  anterior  wall  in  close  relatiuu  to  the  poeterior 
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^m         difficul 
^^h^  ocxmpie 


aspect  of  tlie  prostate  gland,  aud  is  indirectly  attached  to' 
the  bulb  of  the  uretlira  at  its  perineal  curve  through  some ' 
fibers  of  the  sphincter  aui  and  bulbucavernosus  inusclea. ' 
If  it  is  desired  u>  reach  tlie  membranous  or  the  pro8tatie| 
portion,  the  muscular  and  filirous  connections  Ijetweeii, 
the  anus  and  the  prostate  giand  must  be  divided  trans- 
versely, when,  after  blunt  dissection  of  the  rectum,  whic^^ 
is  reflecteti  toward  the  sacrum,  the  proximal  portions  of 
the  urethra,  the  membranous  portion,  aud  tlie  prostate  aro 
rendered  visible  and  accessible  to  surgical  intervention. 

The  performance  of  external  urethrotomy  is  subject  to 
various  modifications  in  occonlauce  witli  tlie  indications 
for  the  o|>eration.  The  patient  lies  upon  his  back  with  the 
lower  extremities  flexetl  at  the  knee  and  the  hip  (position 
for  cutting  for  stone).  The  operator  is  seated  m  front 
of  the  patient.  The  urethra  is  invariably  opened  in  the 
median  line  through  the  raphe  of  the  perineum. 

ExiemaJ  Urtihrotomy  with  a  Guide. — A  metallic  sound 
grooved  upon  its  convexity  is  introduced  into  the  urethra  to 
a  point  beyond  the  constriction  that  is  to  be  divided.  The 

fuidc  Is  held  bv  an  assistunt  accurately  in  the  middle  line, 
f  the  incision  IS  to  be  made  into  the  periueum,  the  scrotum 
is  lifted  up.     The  operator  determines  by  touch  with  the 
finger  the  position  of  the  resistant  jwrtion  of  the  urethra, 
which  is  perhaps  a  callous  stricture,  and  makes  an  incision 
over  it  in  the  middle  line.     If  the  narrowing  be  at  the 
junction  i)ctween  the  bulbous  and  membranous  portioi 
the  incision  passes  from  the  root  of  the  scrotum  almost 
the  margin  of  the  anus.     By  dissecting  layer  by  layer 
the  median  line  the  callous  and  narrowed  portion  of  1 
urethra  is  reache<l  and  an  incision  is  made  in  the  line  ot\ 
the  cutaneous  wound  until  the  groove  in  tlie  guide  is  ex- 
posed.    The  callus  is  divided  up  to  a  jwint  where 
urethra  is  of  normal  caliber.     The  introduction  of  a 
teution-catheter  concludea  the  operation. 

Urethrotomy  idthoiU  a  guide  is  an  incomi»arably 
difficult  operation  than  that  just  described.  The  op 
ocxmpies  the  same  position  as  in  cutting  for  stone. 
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soiitid  can  be  introtlucwl  only  to  the  anterior  portiiin  of  the 
stricture  if  this  lie  impermeable.  The  cutaneous  incision 
is  made,  as  in  the  operation  just  described,  in  the  median 
line  through  the  perineal  raphe.  The  portion  of  the 
urethra  lying  to  tlie  diHtal  side  of  the  eunstriction  is 
incise<l,  and  the  margins  of  the  wound  are  separated  by 
means  of  small  retrartors.  An  effort  is  made  to  find  the 
lumen  of  the  coustrictiou  and  to  gain  entrance  by  means 
of  a  thin  bulbous  probe.  If  this  can  be  dune,  the 
eicatricial  tissue  is  divided  in  tlie  middle  line  and  ou  its 
under  aiu-face  down  to  the  probe,  and  the  iucision  is  con- 
tinued beyond  the  uurmwiug  of  the  urethra. 

As  a  rule,  the  detection  of  tlie  canal  of  the  urethra  at 
the  distal  extremity  of  the  stricture  is  attended  with  difli- 
culty.  The  tissues  are  changed  from  the  preseuce  of 
eicatrioea,  and  the  hemorrhage  from  the  cavernous  bodies 
and  from  the  bulb  is  ofleu  considerable,  so  tliat  it  can  be 
readily  understood  that  the  small  lumen  of  the  urethra 
mav  escape  detection  in  the  limited  field  of  operation, 
Indiscrimat£  incision  into  the  callous  area  is  not  to  l>e  com- 
mended. By  means  of  manual  expression  of  the  bladder 
it  may  \n'  possible,  under  some  circumstances,  to  cause  the 
escape  of  a  few  drops  of  urine  into  the  wound  and  in  this 
way  to  gain  an  idea  as  to  the  situation  of  the  oriliceof  the 
stricture.  If  it  has  been  possible  by  this  means,  under  guid- 
ance of  the  eye,  to  introauce  a  bulbous  bougie  into  the  ori- 
fice of  the  stricture,  the  division  of  the  narrowed  portion  of 
the  urethra  will  be  unattended  with  any  further  difficulty. 

After  division  of  the  stricture  a  catheter  of  considerable 
caliber  can  always  be  introduced  from  the  meatus  and 
with  aid  from  a  finper  in  the  wound  be  {lassod  through 
the  entire  urethra  into  the  bladder.  In  the  event  of 
failure  to  divide  the  stricture  through  the  wound  there 
remains  yet  the  resource  of  retrograde  sounding  of  the 
stricture,  poaterior  cattieterization.  Tliis  may  be  under- 
taken : 

(1)  Through  the  urethra,  after  exposure  and  indsion 
of  the  urethra  to  the  proximal  side  of  the  stricture ; 


356 


OJ-ERATIVE  SURGKRY: 


•pcne<I  by^l 

— igh  the 
branoiis 
net  ex- 
l  loQ^ 

or  OmM 
1  a  pra-^l 
kin  Um^ 


(2)   Through  the  bladder,  after  this  haa  been  opened 
means  of  a  suprapubic  inci^on. 

In  performing  retrc^rade  catbeteri nation  through  the 
urethra  the  deeper  portions  of  this  canal  ^the  membranous 
portion)  are  exposeil  bv  detaching  the  loweminst  ex- 
tremity of  the  rectum.  To  this  end  the  perineal  Ion; 
tudinal  incision  is  either  prolonged  to  the  anus  or  ' 
detachment  of  the  rectum  is  undertaken  through  a 
rectal  curved  incision.  Aflcr  division  of  the  skin 
connections  between  the  sphincter  ani  and  t)ie  bulbocaver- 
nosiu  muscles  are  diviiled  transversely  and  then  the 
anterior  wall  of  the  rectum  is  freed  by  1)1  imt  diaeection 
from  the  cutaneous  covering.  If  the  bulb  of  the  orethra 
is  retracted  upward  and  the  rectum  downnanl,  the  mem- 
branous portion  can  be  dissected  in  the  upi)er  angle  of  the 
wound.  The  membranous  portion,  wnich  is  readily 
palpable  as  a  rounded  prominence,  is  incised  longitudi- 
nally for  a  distance  of  about  1  cm.,  and  retrograde  sound- 
ing can  be  practi.^ed  through  the  narrowed  portion,  which 
is  then  divided. 

Retrograde  sounding  of  the  stricture  can  be  practised 
also  from  the  bladder,  afler  this  has  been  opened  through 
a  suprapubic  incision.     The  patient  lies  u|)on  his  bock, 
with  the  pelvis  elevated,  and  the  bladder  is  opened  io  tf 
usual  manner  above  the  symphysis  pubis.     The  incisii 
in  the  bladder  is  held  open  by  retractors,  and  an  Engli 
catheter  of  small  caliber  is  pushed   forward  under  the 
guidance  of  a  finger  tiirough  tlie  neck  of  the  bladder  into 
the  urethra  to  the  point  of  ol>Btruction.     Tlie  patient  may 
be  placed  in  the  position  as  for  the  operation  for  stone,  Um 
wound  in  the  perineum  held  open  i>y  retractors,  and  ti 
stricture   is   passed  or   merely  entered   by  pushing  (' 
catheter  forward   from  the  bladder.     lu  the  first  ev( 
the  stricture  is  diviilcd  down  to  the  catheter;    in 
second,  the  portion  of  the  urethra  lying  to  the  proxi! .. 
Bide  of  the  stricture  is  opened  and  the  stricture  itself 
successively  divided  with  scissors  from  behind  foi 
The  last  step  is,  as  a  rule,  effected  without  difficulty. 
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Exienial  uri-lhrotomy  must  be  performed  after  traumaik 
rupture  of  Ike  urrtltra,  eomjilete  or  incomplete,  when  catlie- 
terizatioD  is  attended  with  difiicultv,  or  urinary  infiltration 
is  threatened.  The  operation  is  periormcd  in  such  a  manner 
tlmt  tlie  incision  is  made  through  the  perineum  in  the 
raphe,  over  tlie  greatest  promiaence  of  the  perineal  bulg- 
ing that  is  always  present.  Aft^r  division  of  the  skin 
and  the  superficial  fawia  entrance  is  gained  to  tlic  vtound- 
cavity  filled  with  blood-clots.  The  wound  is  carefully 
explored  in  all  its  parts  ;  the  peripheral  stump  is  always 
readily  found,  while  the  central  extremity  of  the  urethra 
is  frequently  retracted,  though  often  enough  visible  free 
in  the  wound. 

Primarj-  suture  is  but  rarely  practised,  on  account  of 
the  contused  state  of  the  extremities  of  the  urethra.  A 
soft  catheter  is  introduced  through  the  orifice  of  the 
urethra  into  the  wound  and  passed  through  the  central 
stump  into  the  bladder,  and  fixed  in  place,  the  wound- 
cavity  being  tamponed. 

The  simplest  form  of  urethrotomy  is  practised  in  cases 
in  which  a  stone  or  foreign  body  in  the  urethra  is  to  be 
removed  through  an  incision  from  without.  The  incision 
ia  made  upon  the  under  surface  of  the  urethra,  directly 
npon  the  palpable  foreign  body.  The  mucous  membrane 
is  opened  by  a  linear  incision,  the  stone  extracted,  and 
the  wound  in  the  urethra  closed  by  suture.  The  fascia 
and  the  skin  are  closed  by  a  second  layer  of  sutures.  A 
retention -catheter  ia  introduced. 

Internal  Urethrotomy. — Internal  urethrotomy,  division 
nf  a  stricture  from  the  lumen  of  the  urethra,  is  indicated 
in  the  presence  of: 

(1)  A  coutracting  stricture. 

(2)  Narrowing,  with  consecutive  disease  of  the  urinary 
passages,  if  dilatation  is  always  attended  with  fever, 
exacerbations  of  an  existing  cystitis,  etc. 

(3)  Complete  retention  of  urine  in  conaequence  of 
stricture,  especially  in  all  cases  in  which  the  rapid  restora- 
tion of  a  large  urethral  caliber  is  strongly  indicated. 
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placed  !d  the  usual  ]>o&itioii  for  stone-opcratioDS,  with  the 
operator  eittiug  in  li-ont.  A  convex  grooved  sound  is 
introduced  into  the  urethra  and  held  vertically  by  an 
Sf^istant,  with  the  groove  directed  iiumovably  towanl  the 
left.  The  inclMiou  iiasges  from  the  middle  of  tlie  perineal 
raphe  to  a  point  midway  between  the  anus  and  the  left 
ischial  tuberosity.  Deep  dissection  ia  proceeded  with,  the 
position  of  the  groove  in  the  guide  being  constantly  kept 
in  mind.  After  the  deeper  layers  of  the  perineum  (super- 
6cial  and  deep  perineal  fascia,  superficial  tranaverfie  peri- 
neal muscle)  have  l^een  passed  and  the  urethra  lias  been 
opened  upon  one  side  (avoiding  the  bulb),  the  groove  of 
the  instrument  will  come  into  view  in  the  wound.  The 
operator  grasps  the  guide  wltli  his  left  hand  and  intro- 
duces into  the  wound  a  bluntr-jKitnted  knife,  with  its  edge 
directed  downward,  in  such  a  manner  that  it  lies  with  it« 
back  directly  against  the  guide.  While  the  handle  of  the 
guide  ia  depresraed,  the  operator  divides  Ihe  membranous 

fartion  up  to  the  prostatic  portion  with  the  blunt-pointed 
nife  (lithotorae),  which  he  pushes  forward  in  the  direc- 
tion of  the  urethra.  At  this  moment  the  contents  of  the 
bladder  stntam  into  the  wound  by  the  side  of  the  guide. 
The  wonnd-canal  k  enlarged  instmmcntally  or  with  the 
finger,  which  is  permitted  to  enter  the  bladder,  and  the 
calculus  is  extracted  with  stone-forceps  or  a  stone-spoon. 
In  the  after-treatment  a  catheter  is  permitted  to  remain 
in  the  urethra  and  the  wound  is  tamponed. 

Median  Section  for  Stone. — The  details  for  the  operation 
are  precisely  like  those  just  described.  The  guide  is  held 
accurately  in  the  median  line,  with  its  gnwive  directed 
forward.  The  cutaneous  incision  passes  through  the  peri- 
neal raphe,  beginning  Just  behind  the  attachment  of  the 
scrotum  and  extending  for  a  distance  of  5  or  6  cm,  to- 
ward the  anus.  The  knife  is  introduced  deeply  in  a  ver- 
tical direction,  an  endeavor  being  made  to  roach  the 
membranous  [wrtion  of  the  urethra,  with  avoidance  of  the 
bulb.  The  urethra  is  opened  in  the  median  line  and  the 
incision  is  prolonge<l,  as  in  the  operation  just  descrilMnl,  by 
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meani^  of  the  blunt-piiinted  knife  to  tli«  pruslatic  porUon.  1 
Tlie  stone  is  now  removed  in  tlie  tvpical  manner. 

The  lau-rnl  anil  nie<)iaii  incisions  for  stone,  which  io.l 
the  past  were  the  ciiblumarv  operatione,  posseae  to-day  1 
but  a  limited  field  of  application,  liaviog  been  almortl 
completely  difiplaced  by  the  suprapubic  incision,  [Dis-L 
placed  particularly  by  litholapaxy. — Ed.]  The  metliasrl 
incision,  the  more  recent  of  the  two,  was  chosen  in  ordeT-T 
to  avoid  the  division  of  the  ejaculatory  ducts  that  baa  J 
been  observed  repe^tedty  as  a  result  of  the  lateral  in-l 
cision.  Both  methods  are  attended  with  the  disadvao-J 
\a^  that  tile  removal  of  lai^e  slonea  through  the  narrow.] 
wound-canal  can  be  edected  only  with  ditnetdty,  so  tbrt  t 
the  wound  iteelf  k  distorted  and  lacerated  in  the  efibrtsil 
at  extraction  and  dilatation,  and  the  conditions  for  rocov-' 
ery  are  rendered  unfavorable.  Finally,  a  typical  form  of 'J 
true  incontinence,  permanent  dribbling  of  urine,  is  not* 
rarely  observe<l  after  the  median  or  the  lateral  incision,." 
even  when  union  has  proceeded  smoothly. 

XTrethrostomy. — In  cases  of  incurable  stricture  Ponoet  ^ 
excludes  entirely  the  narrowed  portion  of  the  urethra  by 
meauKof  ^wrinoal  urethrostomy,  dividing  the  urethra  cm 
the  proximal  side  of  the  stricture  and  permitting  it  to 
open  upon  the  perineum.     The  stricture  is  exposed  byj 
means  of  the  usnal  incision  through  the  |)erinc»l  raph&fl 
when  the  urethra  is  divided  transversely  on  the  proxinui£l 
side  of  the  stricture,  and  is  8uture<l  in  the  lower  angle  vAm 
the  cutaneous  wound.     Poncet  divides  the  central  atURi 
throughout  a  slight  extent  on  its  under  side  before  Butmi  ^ 
it  in  the  wound.     The  peripheral  stump  of  the  urethra  M 
snture<l  and  dropped  into  tlic  wound,  when  the  cutanec 
wound  is  closed  ny  sutiu^  up  to  the  opening  of  the  fistali 

Litholapaxy. — Instrumental    endovesicul    cnishing  i  ' 
st<me  in  the    bladder,  followed   immediately  by  evat 

tion  of  the   fragments,  is  designated   litholapaxy.     ' , 

instrument   for  destroying  the   stone  is  niaae  of  stec^J 
shaped  like  a  catheter,  and  consists  of  two  blades  fittinj 
one  into  the  other  and  the  tip  of  one  of  whicli  is  serrate 
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(Figs.  200,  2611.  The  instrument 
i;nis]M  the  stone  between  its  two 
blades,  which  can  be  secured  firmly 
and  are  brought  togctlier  by  means 
of  a  screw-mechanism  ;  the  stone,  thus 
grasiK'd,  is  crushed  between  them.  To 
attam  good  results  with  the  operation 
of  Ittholapaxy  a  careful  selection  of 
caecs,  OS  well  as  skill  in  the  use  of  tlie 
instrument,  is  required. 

Mode  of  Procedure. — The  patient 
occnpies  the  dorsal  decubitus,  with  the 
pelvis  somewhat  elevated.     The  blad- 


der is  filled  moderately  with  sterile 
solution  of  boric  acid,  The  lithotrite 
is  introduced  accordii^  to  tlie  ndes 
laid  down  for  catheterization,  tlie  ope- 
rator standing  upon  the  right  side  of 
the  patient.  Au  att<;nipt  is  made  to 
touch  tlie  stone  with  t^ic  tip  of  the 
closed  iastnimont,  wlien  tlie  blades  are 
separated  to  grasp  the  stone.  Wlion 
the  stone  is  caught,  the  blades  of  the 
instrument  are  fixed  by  means  of  a 
lo.  260.— Inrtru-  slitljug  umtiigemont  on  its  handle,  and 
t     for    tnishiDg      ^l       ,  ■  l   j  l  ^  .l 

!  iu  the  bladaer.     the  Stone  IS  crushed  by  means  of  the 
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i   irrigated, 
le  of  sandjS 

evacnatiovH 
oeeled  witlf^ 
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^^P        scfew  MMcbantan.     Now,  tl>e  mdh-idnal  fn^meatB  of  tl 
^^         brolc«ii  calculn^  are  grasped  s^paratoly  and  are  cnubed.  ' 
Fuially,  (he  rt^dne  is  converted  into  a  fior  powder  hy 
crashing.     A  r^id  e\~acttatii^  catheter  is  introdoivd  and 
^^^  ^^^^  the   blaildcr    is   irrigated, 

^^^  ^^^F  ''^'^''    ^^  e?vape  of  f       '  ™ 

^H  J^Sl^%       ^^''^  t'l^  bliioder  ■ 

^^1  ^^^JbV       ately  Aill  the  < 

^^H  ^13?'        caitlieter  is  connected  i 

^^m  feS  a  pump  <yig.  262X  whose 

^^H  ^^kV  aciivity    i.s    continued    as 

I^V  ^    -  ^L  toQo;  a'^  fragmenls  of  stone 

'  ^  arc  present  in  the  bladtier. 

If  a  rather  large  fngmeat 
■tl"  st.me  can  be  felt,  this 
nni-t    i)e   reduced   furt" 
in    ?ize    Ijv   means  of  1 
tillii'trile.     The  cyal* 
permits    coDlinualion 
ocular    innpoction   of 
&ct  that  cuniplete  evacni 
tion  of  the  fmgmcnts  I 
been     effected.      Witlt 
pniper    selection    of 
capt^  the  results  of  litt 
apaxy  are  ailmirable. 

Operations  on  tlie 
Bladder.— The  bladder, 
^itiiatol  in  the  true  pelvis 
just  behind  its  anteii 
wall,  is  attached  to  f 
__^_^  jnibic  arch  through 
r,"""     prostate  gland  and  the  t 

Iwvefiiciil  ligaments, 
in  place  within  eertuin  limits  li 
e  pelvic  Fascia  (endit[>elvic  f, 
ligaments,  and  b_v  the  peritonenni 
from  the  auterior  abdominal  v 


'^ 


Bides,  the  organ  is  held 
the  visceral  layer  of  tin 
Iw  the  vcrtico-nrabillcal 
The  peritoneum  passes 
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ami  from  tlie  Intoral  walls  of  the  pelvis  upon  the  likdder, 
whose  fundus  and  posterior  and  lateral  walls  it  covers. 
When  empty,  the  bladder  is  conwaled  behind  the  sym- 
phvsis,  when  filled,  the  npper  portion  rises  alKJve  the 
pelvic  brim,  so  that  the  anterior  wall  of  the  bladder  not 
covered  by  peritoneum  comes  to  lie  in  immediate  juxta- 
position with  the  abdominal  wall.  The  bladder,  if  filled 
to  the  maximum,  can  thus  be  opened  above  the  symphyaia 
without  injurj-  to  the  peritoneum. 

Suprapubic  Ojrstotomy. — This  consists  of  opening  of 
the  bladder  through  its  anterior  wall  above  the  sym- 
physis pubis. 

The  operation  is  indicated  : 

(1)  In  the  presence  of  calculi  and  other  foreign  bodies 
in  the  bladder ; 

{2)  In  the  presence  of  tumors  of  the  bladder ; 

(3)  In  the  presence  of  tuberculosis  of  the  bladder ; 

(4J  In  cases  of  vesiail  hematuria ; 

i5t  In  coses  of  rupture  of  the  bladder ; 

(6)  For  the  removal  of  hypertrophied  lobes  of  the 
prostate  gland ; 

O)  For  the  purpose  of  forming  a  fistula ; 

(8)  In  cases  of  severe  cystitis ; 

(9)  As  a  preliminary  operation  in  the  performance  of 
posterior  catheterization. 

The  motle  of  procedure  is  subject  to  various  modifica- 
tions in  accordance  witli  the  indications  for  its  perform- 
ance.    Three  tyjtes  of  operation  are  distinguished : 

(1)  Simple  opening  of  the  bladder  for  the  removal  of 
calculi  and  other  foreign  bodies ; 

(2)  Opening  of  the  bladder  for  the  purpose  of  undei^- 
taking  endovesical  manipulations  (extirjiation  of  tumors, 
etc.); 

(3)  Opening  of  the  bladder  for  the  purpose  of  estab- 
lishing a  fistula. 

In  all  cases  the  bladder  is  distended  to  the  maximum 
by  the  injection  of  fluid  into  its  cavity,  so  that  it  rises 
above  the  level  of  the  symphysis.     If  it  is  impossible 
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thus  to  fill  the  bladdor,  the  ant^-rior  wall  of  the  viscus  i^ 
foroed  into  tlie  woun<l  by  mcaus  of  a  concave  groovd* 
guide  and  incieed. 

1.  Suprapubic  O/gtoiamt/  for  Stone.— The  patient  o 
i  the  dorsal  decubitus,  with  the  pel  via  somewhat  raise 
W  means  of  a  pillow,  and  the  o|)erator  stands  to   his' 
nght  side.     After  the  abdominal  wall  has  been  eleansed 
and  shavcil,  a  catheter  is  introduced  and  the  hladder  is 
irrigated  until   the  eHCiijiiuL'  fluid  is  clear.     Sterile  flui<I_ 


is  now  permittctl  to  flow  into  the  bladder  through  t 
trri^tor  or  a  sufRcient  quantity  is  injected  to  cause  ti 
bladder  to  become  palpable  as  a  tense  swelling  above  the 
symphysis   pubis.      The   catheter   is   removed   and    tlie 
penis  IS  tied  with  a  strip  of  gauze.      The   incision   U 
made  in  the  linea  allm  Just  above  the  symphysis,  and  i 
from  6  to  7  era.  long.     Passing  directly  to  the  depth  < 
the  wound  the  fatty  layer  is  traversed  and  the  ante  " 
rectus  sheath  or  the  fibrous  linea  alba  in  divided, 
rectus  muscles  are  retracted,  and  in  the  space  of  Ret^ili 
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thua  exposed  the  bladder  is  palpable  as  a  tense  muss. 
Tlie  prevesicid  fat  is  disulnced  from  the  bladder  by  blunt 
dissection  by  means  ot  two  pairs  of  fomeps,  until  the 
anterior  wall  of  tlie  viecus,  recognizable  by  the  difference 
in  color  and  by  the  bundles  of  muscles  and  veins  upon  its 
surface,  is  exjxined  (Fig.  263). 

Just  below  tiie  transverse  line  of  reflection  of  the  peri- 
toneum a  simple  pointed  tenaculum  is  introduced  into 
the  wall  of  the  bladder,  which  is  divided  in  the  median 
line  with  a  slmrp-pointed  knife,  in  the  direction  of  the 
symphysis.  The  margins  of  the  wound  are  held  apart  by 
means  of  two  retractors.  The  operator  introduces  the 
index-finger  of  his  left  hand  into  the  bladder,  touches  the 
stone  or  the  foreign  botly,  and  causes  the  beak  of  the 
stoue-forceps  to  follow  the  palmar  aspect  of  the  finger  to 
the  calculus.  The  blades  ol  the  forceps  are  now  separated, 
and  the  stone  is  grasped  and  remo\'etl  from  the  wound. 
The  wound  in  the  wall  of  the  bladder  can  be  closed  at 
onoe  by  suture.  Various  complicated  methods  of  suture 
of  the  bladder  have  been  abandoned.  \\'e  close  the 
wound  in  the  viscus  by  one  or  two  rows  of  interrupted 
catgut  sutures,  including  the  entire  thickness  of  the 
wall  of  the  bladder,  with  the  exception  of  the  mucous 
membrane. 

Fixation  of  the  sutured  bhidder  to  the  abdominal  wall 
(cynfopay)  is  not  without  advantage.  If  suture  of  the 
wall  of  the  bladder  is  deferretl,  ihe  wound  in  the  viscus 
sliould  be  permitte<l  to  remain  open.  The  urine  is  drained 
|»ermancutly  by  siphonage  (Dittel's  angular  tube,  Guyon's 
tube-siphon,  etc.),  and  the  bladder  is  by  this  means  kept 
perfectly  at  rest. 

2.  8uprapubie>  Cystotomy  for  the  Piirpo»e  of  Undertak- 
ing Intravcmml  Miiiilpvlfitioiia. — If  opening  of  the  bladder 
is  effected  as  a  preliminary  procedure  to  facilitate  intra- 
vesical manipulations,  it  is  best  to  raise  the  pelvis  as  high 
as  ]x>ssible.  The  preparations  for  the  operation  and  the 
opening  of  the  bladder  are  made  in  the  manner  already 
described.     Peterson's  balloon,  introduced  into  the  rectum 
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Plate  36.— Suprapubic  CyBtotomy  with  the  Pelvis  Elevated. 

Tbo  wound  u  t-nUirgcd  1>y  tlie  iutrudm^tiun  nf  retrauton),  and  the  ia--^ 
torior  iif  the  bladder  ia  n^Ddcrud  visible.  The  null  of  die 
been  provlsianikll}'  atUvhed  M  tbe  sklu  by  aumnw.  Tber 
observed  tbe  mouth  uf  tho  urethra,  the  triguno,  and  the  eiiUnnces  of  lb* 
uretera.  The  w&ll  uf  the  Bumoiit  uf  the  hlndder  sppears  ob  d  promiooOM 
above  the  broad  i^peculum. 


and  distvn<ltKl  with  water,  can  be  eraployed  with  advaib 
tage  to  raise  up  tlie  t'tiiidits  of  the  bladder  if  this  is  to  b 
operated  on.  In  place  of  the  longitudinal  incision  \ 
vtonsly  deseribetl,  a  transverse  cutaneous  incision  and  1 
transverae  opening  info  the  bladder  can  bo  made  if  eepi 
cially  free  access  to  the  bladder  is  desired.  In  tiiis  evei 
the  rectus  muscles  are  divided  transversely  in  the  wow 
(Fig.  264).  NevertiiL-le.ss,  tlic  ordinary  longitudinal  ittl 
cision  provides  sufficient  room,  fur  instance,  for  extirpar 
tion  of  tumors  of  the  bladder.  After  the  bladder  hat 
been  opened  a  view  of  its  interior  should  be  possible.  "W 
this  end  the  mai^ins  of  the  wound  in  the  bladder  are  het( 
apart  by  means  of  broad  retractors  resembling  laten 
vaginal  specula,  while  a  broad  Simon  speculum  is  intr 
duceil  in  the  upper  angle  of  the  wound.  If,  besides,  thi 
interior  of  the  viacua  is  illuminated  by  means  of  an  ii^ 
candescent  lamp,  inspection  is  readily  fwssible  and  1 
operator  may  undertake  a  variety  of  manipulations  wil^ii 
the  cavity  of  the  bladder  (excision  of  tumors,  control  c 
hemorrhage,  suture  of  deficiencies  in  the  mucous  met) 
brane,  curetting,  e^.)  (Plate  .16). 

If  after  extirpation  of  vesical  tumors  bleeding  has  h 
completely   controlleil,  the   bladder   may  be   closed  hr 
snture.     After  the  extirpation  of  malignunt  tumors,  am 
after  operations  upon  the  pn^tate,  drainage  of  the  bladda 
should  be  maintained  for  a  time. 

By  making  a  transverse  incision  through  the  skin  a 
opening  the  bladder  in  the  same  manner,  after  division  a 
the  rectus  muscles,  generous  access  to  the  interior  of  A 
viscus  is  possible. 

have  been  made  by  a  number  of  operaton 
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to  expose  the  bladdtT  tliroughout  a  greater  extent  by 
means  of  optiratioti»  upon  tlie  bony  jKirts.  To  this  end 
Helfericli  resects  a  triangular  portion  of  the  syiuphysis 
pubis,  while  Bramanii  recomraendeti  temporary  partial  re- 
section of  tlie  symphysis,  and  Niclians  lateral  resection  uf 
the  pelvis. 

3.  Section  qfflie  Bladder  for  the  Purpouc  of  Esiab/ishing  a 
Fitdula. — OyMoslfimy. — In  the  performance  of  evstostoray 
a  short  lorjf,'ilinliii:il  iiicl-ioii  !=;  uiailc  iilmvf  the  ^yiiipliysis 


pubis  according  to  the  method  of  Poncet,  and  the  bladder 
is  openeil  in  the  usual  manner.  The  lips  of  the  wound  in 
the  wall  of  the  bladder  arc  brought  to  the  level  of  the 
skin,  and  attached  on  either  side  to  the  margins  of  the 
skin  by  sutures.  Tlie  cutaneous  wound  is  closed  in  its 
upper  jwrtion,  M'lnle  the  vesical  mucous  membrane  is 
sutureti  in  the  lower  portion.  The  establishment  of  a 
fistula  may  l>e  effected  also  without  previous  suture  of  the 
vesical  mucous  membrane,  by  the  employment  of  simple 
siphon-drainage.     The  angular  tube  may  in  the  fiirtner 
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^^H        course  of  the  caee  be  rcplaocnl  by  a  soft  catheter,  which  isfl 

^^B         introduced   info  tbe  bladder  tluMUf;b  tlie  wound  and  is  | 

'  jwrmitted  to  remain. 

Operations  on    the  Kidneys. — Operations  on  t 

I  kidney  may  be  tindertiiken  : 

^^B  1.  Fur  the  purpose  of  optiting  the  kiduey  by  incision— 

^^1         tieplirotomi/ ; 

^^H  2.  For  tlie  removal  of  the  totally  diseased  kidney— J 

^^H        nephredomy ; 

^^H  3.  For  fixation  of  a  movable  kidnev — nephropexj/ ; 

^^H  4.  Fop  tlie  exeectiou  of  portions  of  the  kidney — re 

^^r        i">n  of  the  kidney. 

I  Naphrotomy  and  Nephrectomy. — Nephrotomy  is   indi- 

cate<l  in  the  presence  of — I ,  simple  pyonephrosis ;  2,  1 
stones  in  the  [lelvia  of  tlie  kidney,  if  sumcient  function-  J 
ally  active  parencliymu  remaina;  3,  severe  renal  hema-; 
turia ;  4,  hydronephrosis. 

Nephrectomy  is  indicated  in  the  presence  of:  1,  severe  J 
pyonephrosis,  if  the  kidney  is  transformed  into  a  series  of  f 
piis-cavities  (calculi,  tuberculosis  of  the  kidney);  2,  in-* 
juries  of  the  kidney  (rupture,  laceration) ;  3,  tiunore  of  I 
the  kidney;  4,  incuratde  ureteral  fistulie. 

For  exiKtsure  of  the  kidney  the  patient  is  placed  up 
the   healthy  side  of  his   body  over  a   cylindric   pillc 
(FiK-  265).     The  cutaneous  incision  (Konig)  begins  at  th« 
angle  between  the  twelfth  rib  and  the  erector  spine,  aw 
passes  thence  vertically  downward  toward  the  crest  <jth( 
ilium  and  along  this  almost  to  the  anterior  Ruperior  spine^I 
Skin,  fat,  lumlxxlorsal  fascia,and  the  fibers  of  the  latissimur^ 
dorei  are  divided,  in  order  that,  after  division  of  the  dec 
layer  of  the  fascia,  the  quadratns  lumbornm  and,  in  t 
anterior  portion  of  the  wound,  the  triplicate  layer  of  t 
abdominal  muscles  may  be  divided.     After  the  transvei 
salis  faiicia  also  has  been  passed,  the  fetty  capsule  of  t 
kidnev  is  exposed  throughout  a  sufficient  extent.     ThUl 
capsule  is  divided  and  the  kidney  is  removed  from  itri^ 
bed  by  blunt  dissection  with  the  fingers  until  the  ore 
completely  freed  at  all  points  with  the  exception  of  iti  J 
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Plate  37.— Nephrotomy. 


I 
I 
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Ritflit  bj'drutipplirotic  kiducy  txpuscd  thruagh  a  Itimbar  iDciraoD  and  j 
brought  out  u(  the  wound.    Tim  large  veeaelti  (^ll  cau  bu  seei 

iterlur  wvU  of  thu  diluU-d  rtiial  pelvis  (P).  Helow,  the  begii 
ning  or  tbc  ureter  is  visible.  Tbe  kidney  has  beeii  iociBcd  through  il 
Tree  border,  aud  tbo  pelvis  of  Ihti  kiduc;  bus  thus  beeu  upeued. 
backgrouud  of  the  wouod  tbe  perituneum  (i)if  is  vigibie. 

hilua,  cau  be  brought  by  traction  to  the  level  of  i 
wound. 

For  exploration  of  the  pelvis  of  the  kidney,  for  ( 
removal  of  stones  from  the  pelvis,  etc.,  the  kidney  i 
opened  from  ita  convex  border  (Plate  37).     Ad  inc' 
made  upon  the  convexity,  through  the  renal  parencbymayl 
down  to  the  pelvis  of  the  kidney,  large  enough  to  pennitT 
the  introiluction  of  the  index-finger,  with  whitli  the  pelviw 
is  examined.     If  necessary,  this  incision  may  be  extend) 
toward   the  poles  of  the  organ   to  a  maximum  deffl 
until  the  kidney  can  be  separated  in  two  halves.     This] 
procedure  is  carried  out  with  digital  compression  of  the 
large  vessels  at  the  hilus  of  the  kidney.   If  the  oonditioas 
are  such  that  primary  union  can  take  place,  the  wotmd 
in  the  kidney  is  closetl  by  deep  and  superlicinl  interrupted 
eatgiit   sutures,  the  organ  dropped  into  place,  and  the 
cutaneous  wound  closed,  except  for  a  small  opening  for  a 
drainage-tube.     Provisional  suture  of  the  wound  in  the 
kidney  for  the  control  of  hemorrhage  may  also  be  nnder^J 
taken  if,  in  immediate  conjunction  with  an  cxploratorrfl 
incision,  the  removal  of  the  entire  oi^n  is  detenninc4<9 
upon.     In   extirpation  of  the   kidney  the   large  vesselilj 
at  its  hilus  must  be  ex}M)sed  and  carefully  lignted.     Ir| 
possible,  the  kidney  is  drawn  fonvanl  and  the  artery  a 
the  vein  are  isolated  at  the  hilus.     If  this  is  not  i>ossib1erfl 
the  operator  grasps  the  hilus  of  the  oi^n  with  the  thumh4 
and  index-finger  of  the  left  hand,  and  with  the  guidance  I 
of  this  hand  applies  a  clamp-forceps  annnid  the   entire! 
pedicle.     The  iiedlcle  is  dividetl  beyond  the  gra.tp  of  the  I 
tbrcepa  with  scissors  and  ligated  en  vuusHe  upon  the  proxir  I 
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inal  Hide.  Tliu  large  vostieb  exposed  m  tlie  transverse 
incision  are  further  isolated  and  lig&ted  separately. 

The  large  wouiid-<avity  is  closed  after  perfect  control 
of  hemorrhage,  and  is  drained,  and  the  wound  m  closed 
by  sutures  in  tier^  (muscles,  fascia,  skin). 

To  effect  operative  Jhation  of  a  VMvabk  kidney  (nephro- 
pexy, nephrorrhaphy)  tlie  organ  is  exposed  in  the  usual 
manner,  the  sutures  (ten  or  twelve)  for  the  fixation  of  the 
orffHn  being  passeii  deeply  through  its  jiarenchyma  and 
placed  in  the  upper  angle  of  the  ciituneous  incision  on 
either  side  and  tiea.  In  this  manner  the  kidney  is  suitably 
located  and  fastened.  The  method  of  retroperitoneal  ex- 
posure of  the  kidney  described  affords  as  a  rule  suSicient 
access  to  the  organ.  In  the  presence,  ho^vever,  of  large 
difFnsely  adherent  tumors  of  the  kidney,  or  in  the  ease  of 
adipose  individuals,  it  may  be  neeessorj-,  to  afford  greater 
accessibility,  to  make  from  the  middle  of  the  lumlwir  in- 
cision a  tnmsversc  incision  passing  toward  the  umbilicus. 

Bardenheuer  recomnienus  the  so-called  trap-door  inci- 
sion. From  the  upper  and  lower  extremities  of  the  vertical 
longitudinal  incision  puEising  from  the  costal  arch  to  the 
middle  of  the  crest  of  the  ilium  transverse  incisions  are 
made  along  the  rib  and  the  iliac  crest.  Bardenheuer 
makes  three  forms  of  tni|)-door  incision,  an  anterior,  d,  a 
posterior,  I],  and  atwo-Bide<l  one,  I, 

In  contradistinction  from  tlie  retroperitoneal  method 
described  is  the  transperitoneal  method  for  eximsing  the 
kidney.  In  this  latter  operation  the  abdominal  cavity  is 
opened  in  the  usual  manner  in  the  linea  alba,  the  peri- 
toneum over  the  kidney  is  di\nded,  and  the  organ  is 
enucleatwl  out  of  its  bwl.  The  retroperitoneal  method 
has,  on  the  other  hand,  the  advantage  of  permitting,  in 
conjunction  with  an  exploratory  procedure,  of  the  estab- 
lishment of  a  niial  fistula,  of  the  drainage  of  an  abscess 
of  till'  liiiliii-y  luidtT  favorable  conditions,  as  well  as  total 
removal  of  the  entirt-  oi^.in. 

OperatioBB  on  the  Ureters. — The  ureter  passes  from  the 
kidney  on  either  side  in  the  subserous  space  just  behind 
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the  peritonetim  to  tlie  fundus  of  the  bladder.  In 
upper  portioD  it  lies  iiixiu  the  psoas  muscle,  crossing  at  its 
entrance  into  the  pelvis  the  point  of  division  of  the  com- 
lon  il  iac  artery,  and  entering  the  pelvis  in  a  direction  for- 
ian\  and  inward  to  reach  the  base  of  the  bhidder.  Most 
mmonly  injuries  of  the  ureter  iu  the  course  of  surgical 
procedures  furuisli  tlie  indication  for  operations  upon  this 
structure ;  less  coranionly  impaction  of  stones  iu  the  ureter, 
occlusion  of  the  lower  .extremity  of  the  ureter  by  a  neo- 
plasm, or  kinking  of  the  ureter  in  cases  of  hydronephrosis. 
Of  operations  there  have  been  performed  :  linear  open- 
ing of  the  ureter  for  delivery  of  a  stone,  with  subsequent 
suture  of  the  incision  {ureterotUbotoniy) ;  tlie  displace- 
ment of  a  stone  present  along  the  ureter  into  the  pelvis 
of  the  kidney  ;  and,  finally,  digital  attrition  of  soft  stones 
without  opening  the  ureter.  In  the  presence  of  division 
of  the  ureter,  restoratiou  of  the  lumen  of  the  tube  by  su- 
ture of  the  stumps  or  grafHng  of  the  central  stump  of  the 
ureter  into  the  rec^tum  or  some  other  viscus  may  he  under- 
taken to  effect  closure  of  ureteral  fistula'.  With  this  end 
in  view  the  ureter  has  been  united  with  the  bowel  (urelero- 
enieroatom}/),  with  the  ureter  of  the  opposite  side  (uTetfro- 
nrettrodoiay),  and  with  a  new  portion  of  the  bladder 
{nreteroneocyittosiomy).  Anastomosis  of  the  ureter  wiC 
the  bowel  has  also  been  undertaken  for  the  correction 
ectopy  of  the  bladder  (Roux,  Simon).  Circular  union 
the  transversely  or  obliquely  divided  stumps  of  the  ureter 
has  the  disadvantage,  in  view  of  the  narrow  caliber  of  the 
ureter,  of  being  followed  by  such  contniction  of  the  ciea^ 
trix  as  to  result  in  narrowing  of  the  lumen  of  the  tube. 
For  this  reason  the  invagination -suture  of  Van  Hook  is 
to  be  preferred.  The  free  end  of  the  peripheral  stump  is 
closed  by  a  ligature,  2,5  mm.  below  wliicn  a  longitudinal 
incision  is  made  through  the  thickness  of  the  wall  of  tl 
(peripheral)  stump.  The  central  stump  is  caught  with 
oatgut  suture,  which,  with  a  thn'ad  armed  with  a  need! 
is  jiassed  through  the  longitudinal  incision,  the  need 
being  further  passed   through   the  opposite  wall  of  tl 


« 


ier 


OPEBATlOyS  ON  THE  KIDNEYS. 


373 


Btump.  By  gentle  traction  on  the  Hiitnrc  tlic  contnil  Etiimp 
of  the  ureter  is  drawn  through  the  slit  in  tlie  peripheral 
portion,  and  fastened  in  position  b_v  knotting  the  thread  in 
this  sitaation.  A  few  additional  sutures  on  the  outer  side 
insure  contiguity  of  the  stumps  (Fig.  266). 


nvaglnatiuD' 


or  tbe  Htumps  of  the  divided  u 


In  the  practiee  of  implantation  of  the  ureter  according 
to  Budinger  and  Witzel,  the  formation  of  a  mural  cantd 
in  which  the  ureter  is  container!  (oblique  fistula,  flee  p. 
316)  most  nearly  imitates  the  natural  mode  of  entrance 
of  the  urcttT.  The  divided  nn^ter  is  imj>[anted  in  the 
wall  of  the  selected  organ  in  the  same  manner  as  is  the 
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rubber  tube  in  Witzel'a  operation  of  gaatroBtomy,  and  ia 
fixed  in  position  by  suture.     For  exposure  of  the  upp( 
portions  of  the  ureter  the  lumbar  iucition,  as  for  nepi 
rectomy,  may  be  made  ad\'untageoiisly.  The  pelvic  portic 
of  tliG  ureter  in  the  male  can  best  be  rendered  accessibli , 
through  the  trans]>eritoneal  route.    The  pelvis  is  clevatm^, 
and  the  abdominal  eavity  is  o[>ened  by  an  incision  pass- 
ing from  the  sympliysis  to  the  umbilicus.     The  ureter,' 
where  it  crosses  the  large  vessels,  can  be  seen  glimmering- 
tfin^ugh  the  serosa,  and,  after  division  of  the  peritoneum 
of  the  pelvic  wall,  it  can  be  freed  and  followed  deeply  into 
the  pelvis.   The  lowermost  portion  of  the  ureter,  a  point  of 
election  for  impacted  aiiculi,  can  be  exposed  in  the  female 
from  the  vaginal  vault,  and  in  the  male  by  the  sacral  routs 
(p.  330)or  with  the  aid  ofapreret^tal  flap-incision  (Plate  38). 

Operation  for  Ectopy  of  the  Bladder. — Attempts  have  been 
made  upou  various  lines  to  treat,  by  operation,  ectopy  of 
the  bladder,  which  is  invariably  associated  with  separation 
of  the  symphysis  and  epispadias.  Those  methods  will  be 
mentioned  first  that  aim  at  restoration  of  the  cavity  of  liie 
bladder.  Trendelenburg  severs  the  saero-iliac  symphysis 
on  each  side  through  an  open  wound.  With  lateral  com- 
pression the  stumps  of  the  pubic  symphysis  can  be  brought 
m  apposition.  The  child  is  kept  for  several  weeks  in 
a  special  apparatus,  by  mejms  of  which  the  pubic  sym- 
physis is  held  closed.  The  margins  of  tlie  defect  are  then 
freely  freshened  and  are  united  hy  linear  suture,  in  order 
to  effect  closure  of  the  defect  in  the  bladder. 

The  restoration  of  the  deficient  anterior  wall  of  the 
bladder  by  means  of  a  plastic  flap  has  been  recommended  I 
especially  by  Thiersch.  The  epispadias  is,  in  the  6r8t' 
place,  operated  upon.  Then  the  defect  in  the  bladder  U 
closed,  an  upper  flap  being  reflected  over  the  margin  of 
the  freshened  defect,  and  siitcired  in  place  in  such  a  i 
ner  that  its  epidermic  surface  is  directed  toward  _^ 
cavitv  of  the  bladder.  Two  lateral  bridge-flaps  are  prft*j 
pared,  dissected  from  the  subjacent  tissues,  and  when  tb^ 
are  in  a  state  of  granulation  are  cut  free  at  one  extremity,. 
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reflected  over  the  first  flap,  and  united  over  this  in  the 
middle  line.  Czemy  detaches  the  mucous  membrane  of 
the  defect  from  the  liubjacent  tissues  for  a  sufficient  extent 
for  the  mat^ins  to  be  united.  The  liladder  thus  formed 
is  covered  by  two  lateral  bridge-flapM.  At  a  later  ntagc 
the  divided  uretlira  and  the  neck  of  the  bladder  are 
freshened  and  sutured. 

The  formation  of  a  continent  sphincter  can  scarcely 
ever  be  secured  to  a  satisfactory  degree.  A  number  of 
methods  of  operation  dispense  with  the  establish mont  of  a 
vesicid  cavity  and  arc  directed  to  conveying  the  urine 
into  some  other  cavity  of  tiie  body  or  el.scwherc,  from 
which  point  it  can  more  readily  be  ex|)e]led.  Sonnenburg 
practises  extiq>fttion  of  the  bladder  and  permits  the  ureter 
to  empty  into  the  gnmve  in  the  [x-nis,  Roux,  Simon, 
and  others  implant  tlie  ureters  in  the  rectum.  Maydl 
removes  tlie  bladder  with  the  exception  of  the  trigonal 
pjrtion,  which  is  permitted  to  remain  in  connection  with 
the  ureters.  This  portion  of  the  bladder  is  sutured  into 
the  opened  sigmoid  flesnre. 

Maydl's  operation  appears  to  be  the  most  valuable  of 
the  derivation  methods.  It  secures  continence  and  retains 
tlie  bladder  with  the  sphincter  apparatus  in  connection 
with  the  orifices  of  the  ureters,  and  in  this  way  is  afforded 
sufficient  protection  against  infection  of  the  kidneys.  The 
upper  boundary  of  tiie  defect  is  first  surrounded  by  an  in- 
cismn,  which  is  deepened  down  to  the  peritoneal  cavity. 
A  similar  incision  is  made  around  the  lower  boundary, 
with  conservation  of  the  ureters,  until  the  detached  blad- 
der remains  connected  only  with  the  two  ureters.  The 
vesical  flaiJs  are  cut  in  such  a  manner  tliat  the  trigonal 
portion  alone  is  preserved  in  the  form  of  a  transverse 
ellijise.  The  sigmoid  flexure  is  brought  forward  and 
opened  bv  a  longitudinal  incision.  The  vesical  flap  is 
imitlantccl  in  sucn  a  manner  that  the  lower  border  of  the 
■  ellipse  is  united  with  the  righi,  and  the  upper  extremity 
witli  the  left,  lip  of  the  wound  in  the  bowel.  The  suture 
is  applied  in  two  tiers. 
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Operations  upon  the  Sexual  Organs.- 
totomy. — Oiicning  of  llio  iimstiite  t!iri>ugii  an   incision  m 
tht;  pL'rineuiii   iij    itidicjiU^tl   iii   Llie   presence  of  abi 
nnd  tor  the  curetting  of  tuberculous  raajisos  in  the  giai 
After  the  i-oot  of  tlie  j)enia  and  the  Kuperficiiil  tranavei 
perineal  muscle  are  exposed  by  an  ineision  through  th< 
perineum  and  the  connections  between  the  sphincter  am 


FlO.  267.— ProBtHtolomy : 


the  prerertal  indilon. 


antl  bidbocaveniosns  ninsoles  are  divifled  transversely, 
the  anterior  wall  of  the  rectum  can  Iw  separated  by  bluntJ 
dissection  from  the  prostate  gland  and  reflected  towaidJ 
the  sacmm.  Between  the  triangular  lipiament  of  tliefl 
urethra  and  the  rectum  thus  displaced  the  slightly  convex  | 
posterior  asjject  of  the  prostate  lies  ej;]H)eed  throughout 
its  entire  extent  (Fig.  268). 
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The  perfornitince  of  proftatotimn-  in  llie  presence  of  an 
abscess  is  performed  iis  follows  :  tiic  patient  ocL-npies  the 
same  pasitioii  as  in  the  operation  fur  stone,  anil  an  English 
catheter  of  large  caliber  is  intro<luce<l  into  the  urethra, 
The  operator  sita  in  front  of  the  patient  and  gnides  the 


'SLr, 


Fio.  388.— t'TosUtotomy :  oppMinnce  of  th«  wonud  Bfler  «epmtloii 
of  I  he  roctomi  in  the  upper  pnrt  the  hnlb  of  tLe  urothn  HiiU  the  ischio- 
ruvcrnofluii  muscle  are  Tlnible:  in  the  lower,  bounded  by  the  Mroifl  uf  the 
levator  ani  muscle,  the  procUhi  sud  the  auterior  wull  of  tlic  rtrtum. 

knife  with  his  riglit  hand,  while  the  index-finger  of  the 
left  hand  is  introduced  into  the  rertnm,  in  order  that  in 
the  progress  uf  the  deep  dissection  tJie  anterior  wall  of 
the  rectum  shall  be  avoided  (Fig.  267),  A  curved  in- 
cision 4  or  5  cm,  long  is  made  through   the  prerectal 
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Plate   38 Exposure  of    the  Prostate  Qlaitd.   the  Semitul 

Vesicles,  etc.,  by  Means  of  a  PrerecUl  Flap  Incision  by 
the  Method  of  O.  Zuckerkandl.  ^ 

Above,  the  wound  U  bouniiwl  by  the  bulb  of  the  ureth™  (B),  wfUi  1| 
bulhooovBrnosua  muscle,  aud  by  the  tavernuus  bodies  u 
with  tbi3  igdiiucavDrngaua  niust^le  f/cf-  BvivtecQ  tbebnlbnail  the  pi 
late  >  purtioQ  of  the  membniuouB  purt  iif  the  urethra  iPm)  is  1 
Tbe  dcCachmunt  of  the  rei'tum  has  bwn  etTecled  iu  maiimnin  d«g 
The  proBlsM  glind  (J^,  the  seminal  vesides  (V'lt,  the  oztiapentn 
portion  of  the  posterior  wall  of  the  bladder  (B),  iind,  finalljr,  at  li 
bottom  of  the  wound,  the  line  of  rcflccliou  of  the  iieriloiuuiD  {Bf}  £l 
tlie  bladder  upon  the  rectum  ( fi)  are  cspoeed  to  view. 

tissues.  After  division  of  the  skin  and  the  subcutani 
connective  tissue,  tlie  perineal  septum,  the  connection  I 
tween  the  sphincter  ani  and  tlie  bulbocavernosus  muse 
is  divided  transversely,  and  bhmt  dissection  is  made  I 
tweeu  the  rectum  and  the  urethra  upward  toward  I 
prostate.  Wlien  the  lower  pole  of  this  organ  or  a  p 
of  its  posterior  wall  is  exposed  in  tlie  wound,  a  groov4 
director  or  a  pair  of  forceps  with  eloBed  blades  is  i 
duced  into  the  fluctuating  portion,  when  the  pus  es 
through  the  wound.  The  opening  is  now  suitably  enia 
and  the  abscess-cavity  is  tamponed.  If  a  communio 
exists  between  the  abscess-cavity  and  the  urethra,  the  f 
tcntiou  of  a  catheter  is  necessary  in  the  after-treatment,  j 

IiXtlTpatloa  of  the  Seminal  Vesicles. — In  extirpation  fl 
the  seminal  vesicles  the  perineal  route  jnst  aeacrib* 
appears  the  most  desimble.  The  patient  and  the  operate 
occupy  the  same  positions  as  in  the  operation  just  c 
sidered.  A  large  perineal  flap-incision  is  made,  whd 
posterior  extremity  on  either  side  extends  to  the  isc)i] 
tuberosities  and  whose  anterior  boundary  lies  in  1 
of  the  rectum.  The  prostate  gland  is  exposed  in  I 
manner  previously  described.  With  further  blunt  d^ 
tachment  of  the  rectum  the  lower  portions  of  the  eemini ' 
vesicles  attached  to  the  base  of  tne  prostate  come  ioM 
view.  On  continued  detachment  of  the  rectum  from  t"" 
bladder,  the  seminal  vesicles  and  tbe  terminal  portiona  d 
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the  vasa  deferentia  are  coniplptelj  exposcil,  as  i&  also  the 
fimdiis  of  the  bladder  uncovered  by  peritoneum.  Finally, 
tlie  line  of  reflection  of  Douglas's  fold  can  be  brought  into 
view  in  the  wound  (Plate  38),  The  altered  seminal 
vesicles  are  peeled  out  of  their  si  irm  am  lings,  dissected 
from  the  fundus  of  the  bladder,  and  removed.  At  the 
same  time  morbid  euUeetiuns  in  the  prostate  gland  can 
be  excised. 

Excision  of  the  FroBtate;  ProBtatectomy. — In  cases 
of  hyp'rtropiiy  of  the  prostate  gland  removal  of  the  en- 
larged middle  and  lateral  lobes  has  been  recommended 
for  the  relief  of  the  difficulty  in  urination,  and  has  been 
practised  by  numerous  sui^eons  with  varying  success.  The 
question  whether  cure  is  effected  by  removal  of  the  pros- 
tatic obstruction  is  not  as  yet  decided.  At  any  rate,  ad- 
vanced cases  in  which  secondary  changes  in  the  wall  of 
the  bladder  and  of  the  upper  urinary  ]iassages  have  taken 
place  are  not  adaptetl  to  the  operation. 

The  enftirged  Jitiddle.  lobe  of  the  prostate,  which  often 
attains  the  size  of  a  walnut  and  more,  may  be  extirpated 
through  the  suprapubic  incision  into  the  bladder  (M.  C. 
Gill).  The  blaader  is  opened  above  the  symphysis  pubis 
in  the  usual  manner,  and  the  prominent  tumor  is  removed 
with  the  Paquelin  cautery,  the  galvanocaustic  loop,  or 
with  curved  scissors.  The  base  of  the  woimd  is  cauter- 
ized for  the  control  of  hemorrhage,  and,  if  necessary,  the 
bladder  is  tamponed. 

The  enlarged  Inieral  lobes  of  the  prostate  can  be  only 
partially  removed  or  subjected  to  wedge-shaped  excision, 
care  being  taken  to  avoid  opening  the  urethra.  In  the 
performance  of  partial  resection  adequate  exposure  of  the 
body  of  the  prostate  is  essential.  The  gland  is  exposed 
either  with  the  aid  of  the  jwrineal  prereetal  incision  or 
through  a  sacnil  incision.  The  details  of  the  first  method 
are  given  on  page  376.  The  sacral  method  of  exposing 
the  prostate  has  been  recommended  by  Dittel  {lateral 
prn^nteeiomi/).  In  this  mode  of  procedure  an  incision  is 
made  in  the  fold?  of  the  anus,  the  rectum  is  displaced 
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laterally,  and  in  this  way  the  mtsterior  surface  of  tl 
tate  IB  brought  inW»  view.  The  patient  occupies  t 
lateral  decubitus,  and  an  English  catheter  is  introduced 
into  the  urethra.  The  incision  begins  at  the  apex  of  the 
coccyx,  passes  in  the  middle  line  to  the  posterior  margin 
of  the  anus,  which  it  siirrounds  upon  the  right  side,  end 
t<?rniinates  in  the  perineal  raphe  in  front  of  the  anus.  The 
operator  gains  entrance  into  tlie  ischiorectal  (oe^a,  and 
separates  the  rectum  by  blunt  dissection  from  the  prostate, 
so  that  the  right  lateral  lol)e  of  the  latter  and,  if  the  dissec- 
tion be  continued,  the  entire  posterior  aspect,  are  exposed 
to  view.  Wedge-slmped  jMirtions  of  the  gland  are  excised 
on  either  side,  liittel  recommends  that  so  much  of  the 
gland  l»e  removed  that  only  sufficient  remains  to  surround 
the  urethra.  The  removal  of  the  coccyx  is  calculated  to 
enlai^  the  field  of  operation. 

Resection  and  Extirpatdon  of  the  Vas  Deferens. — Resec- 
tion of  the  vas  deferens  in  its  continuity  has  been  recom- 
mended recently  in  the  treatment  of  hy]K-rtruphy  of  the 
prostate  gland,  and  has  been  performed  in  numerous  caFtes. 
The  vas  deferens  is  paljiable  through  the  skin  as  a  round, 
firm  strand,  and  it  may  thus  be  scjiarated  from  the  re- 
maining stnictures  of  the  spermatic  cord.  The  cutaneous 
incision  for  the  isolation  of  tiie  vas  deferens,  3  or  4 
long,  may  be  made  either  in  front  of  the  external  inguinal 
ring  or  at  the  neck  of  the  scrotum.  The  structures  form- 
ing the  spermatic  coni  are  forced  out  of  the  wound,  the 
vas  deferens  is  isolated  by  touch,  and  a  portion  from  2  to 
4  cm,  long  is  excised  between  two  ligatures  with  sdseora. 
Removal  of  the  vas  deferens  in  connection  with  the  testicle 
becomes  necessary  when  in  the  presence  of  tuberculoffls 
of  the  epididymis  the  vas  deferens  also  is  involved  in  the 
disease.  Under  these  conditions  the  incision  for  exposure 
of  the  testicle,  which  passes  longitudinally  over  the 
scrotum,  is  extended  upward  and  outward  over  the  in- 
guinal i-anal.  Throughout  the  range  of  the  incision  the 
skin  and  the  anterior  boundary'  of  the  inguinal  canal  are 
divided  so  that  tlie  vas  deferens  is  exposed  in  its  oomBB 
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through  tliis  cau^l,  ami  is  thus  readered  accessible  to  sur- 
gical removal,  Thu  pelvic  portion  of  the  vas  deferens 
would  be  accessible  by  thiit  means  only  afU^r  extended 
detachment  of  the  peritoneum,  entailing  injury  of  dispro- 
portionate degree.  This  portion  of  the  duct  is  therefore 
to  be  reached  by  the  perineal  n)ut«!  or  with  the  aid  of  an 
incision  such  a,s  Dittel  hxs  recommended  iu  the  perform- 
ance of  lateral  proatatectomy. 

Biingtier  recommended  diviiUhn  of  Ihe  tan  defet-ena. 
The  duct  is  isolated  and  fxiwseil  throughout  a  consider- 
able extent  by  gradually  incrcaseil  traction.  With  careful 
manipulation  of  this  kind  four-KiUis  of  the  entire  duct 
may  be  removed. 

Extirpatioii  of  the  Testicle :  Oastratioii. — The  indica- 
tions for  this  operation  cotisiat  in  the  presence  of  neo- 
plasms of  the  testicle  and  tuberculosis  of  the  epididymis. 
Another  indication  for  castration  is  alTorded  ny  hyper- 
trophy of  the  prostate.  The  cutaneous  incision  is  always 
made  longituuinally  over  the  greatest  convexity  of  Uie 
tumor.  In  making  tliis  incision  the  operator  grasps  the 
scrotum  with  his  lefl  hand  in  such  a  manner  that  the 
overlying  skin  is  made  tense.  If  the  skin  is  involved  in 
the  disease-process  throughout  a  circumscribed  area  (from 
extension  of  a  neoplasm  or  the  formation  of  a  tuberculous 
Hstula),  the  diseased  structure  is  included  between  the 
incisions  and  is  removed  in  conjunction  with  the  testicle. 
The  incisions  are  made  through  the  skin  and  the  dartos 
down  to  the  tunica  vaginalis,  and  the  testicle,  with  its 
coverings,  is  freed  from  its  bwl  by  blunt  dissection,  so 
that  it  remains  in  connection  with  the  body  only  through 
the  intermediation  of  the  spermatic  corcL  By  traction  on 
the  cord  its  constituent  structures  are  more  clearly  brought 
into  view.  The  vas  deferens  is  isolated  and  ligated.  The 
remaining  structures  of  the  spermatic  cord  are  ligatwl  m 
uuisite  in  two  or  three  segments.  The  cord  is  then  dividc<i 
transversely  on  the  distal  side  of  the  ligatures,  which  are  cut 
short.  The  stump  nf  the  cord  n>tracts  into  the  depth  of 
the  wound,  and  the  cutaneous  wound  ia  closed  by  suture. 
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Operation  for  Varicocele. — When  varicocele  gives 
to  jwrsistent  syniptdnis,  operative  inter\eiition  is  indi* 
catM.  At  the  present  time  excision  of  the  dilated  vei 
of  the  spermatic  cord  is  practised  almost  exclusivelyii 
Digital  compression  or  the  application  of  an  elastiu  ligi 
ture  around  the  scrotum  may  facilitate  the  operation.  „ 
longitudinal  incision  is  made  through  the  skin  of  the 
scrotum.  This  is  deepene<l,  and  the  group  of  dilated  veias 
is  exposed.  The  individual  stninds  are  isolated,  ligated 
above  and  below,  and  divided  between  the  ligatures. 
Some  veins  are  left  nndistiirbed  in  the  spermatic  cord. 
The  cutaneous  wound  is  completely  sutured.  A  modifioa- 
tion  of  the  procedure  exposes  the  plexus  not  in  tlie  scrotum, 
but  over  the  external  inguinal  rlne.  To  provide  greats 
support  in  the  presence  of  varicocele,  resection  of  tlie  scro- 
tum has  been  jtractised.  To  meet  the  same  indication^. 
Kjihlor  recommends,  after  resection  of  the  veins,  trans-J 
verse  suture  of  the  longitudinal  incision  in  the  scrotum.   I 

Operation  for   Hydrocele. — Hydrocele   Is  treated  in  ftl 
palliative  way  by  simple  puncture  and  in  a  radical  way 
by  laying  it  open  by  an  incision.    Puncture  of  a  hydrocele 
is  made  in  accordance  with   the  rules  tliat  govern  the 
making  of  punctures  in  general.     The  operator  must, 
however,  be  assured  of  the  position  of  the  testicle,  in  order  ■ 
to  avoid  injuring  this  organ  in  introducing  the  trocar.l 
The  scrotum  is  grasped  firmly  and  made  tense  with  thai 
supinated  left  hand.     The  introduction  of  the  trocar  igM 
mtide   upward   throiij;h    the   anterior  wall   close  to  th^ 
fundus  of  the  scrotum  at  a  point  where  no  vein  is  visibki 
through  the  skin.     At  first  the  fluid  is  expelled  in  a  con. 
tinnous  stream.     Ijater  the  escajie  must  l>e  facilitated  by" 
alteration  in  the  position  of  the  cannula  and  bv  kneadingl 
movements  of  the  scrotum.     The  injection  through  ibem 
cannula  of  from  5  to  10  gm.  of  Lugol's  solution,  in  oon 
junction  with  the  puncture,  is  a  favorite  mode  of  radid 
operation  for  hydrocele.     The  procedure,  however,  is  ea 
treraely  painful,  and  with  regard  to  the  certainty  of  thi 
result  stands  behind  radical  incision. 
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Radical  IiK^htion  by  (hv  Mdhod  of  Volhiuinv. — The 
scrotum  is  grasped  firmly  anil  made  tense  with  tlie  left 
liand  and  an  iutiision  is  made  lungitndiniilly  over  the 
greatest  convexity  of  the  tumor  almost  up  to  the  fundim. 
With  careful  dissectiou  the  incision  is  carried  down  to  the 
tiinim  vogimilis,  which  is  divided  in  tlie  direction  and 
throughout  the  extent  of  the  cutaneous  incision.  After 
the  Hnid  has  escaped,  the  tunica  vaginalis  is  miitcd  to  the 
skin  by  a  row  of  sutures  and  a  etrijj  of  gauze  is  introduced 
into  the  cavity  that  remains.  The  process  of  healing 
often  occupies  a  considerable  period  of  time. 

Eadical  Operation  by  the  Method  of  Bergnvimi. — Radi- 
cal operation  by  the  method  of  Bergraann  is  followed  by- 
recovery  within  a  short  time,  by  reason  of  the  fact  that 
the  wound-conditions  render  poBsible  union  by  primary 
intention.  A  cutaneous  incision  is  made  in  the  manner 
just  de»cribed.  Before  the  sac  of  the  liydrocele  is  opened, 
an  endeavor  is  made  to  free  it  from  the  overlying  skin 
throughout  a  considerable  extent.  After  this  hatt  been 
adequately  effected  the  eac  is  opened  as  in  the  operation 
of  Volkmann.  Af^r  the  fluid  has  escaped  the  opera- 
tor grasps  the  mai^ins  of  the  incision  through  the  tunica 
vagmalis  and  separates  this  from  tlie  testicle  on  either  side, 
almost  to  the  point  of  reflection.  After  this  detachment 
has  been  thoroughly  effected  the  freed  parietal  layer  of 
the  tunica  vaginalis  is  excised.  The  margins  of  the  in- 
cision in  the  skin  are  accurately  appi-oximated  by  su- 
ture over  tlie  testicle,  which  is  dropped  back  into  the 
wound. 

Less  radical  is  the  procedure  of  Winkelmann,  which 
is  a  modification  of  the  method  just  descrilied.  Tlie  sac 
of  the  hydrocele  is  opened  by  an  incision  3  or  4  cm,  long. 
After  escape  of  the  fluiil  the  testicle  is  forced  through  thg 
incision  made  in  the  vnginnl  tunic,  and  this  is  closed  by 
suture  to  such  a  degree  that  the  return  of  the  testicle  into 
the  tunic  is  rendered  impossible.  The  cutaneous  wound 
is  closed  over  the  folded  serous  sac  and  the  testicle.  The 
serous  surface  of  the  proper  vaginal  tunic,  directed  out- 
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wanl,  faces  the  subcutaneous  connective  tistiue,  to  which 
it  niay  become  adiiereut. 


ClBCUMCIBtON. 


rm,  270.— The  foreskin  Ims 
removed  by  a  ciruiiltir  iurision 
Indeed  on  its  ilnrral  aspect.    The        Biiturt, 
twu  Inycni  uf  tbv  {irvpiiiv  arc  ris- 
ible in  the  tntusverae  inrisinii. 

Operation  for  Phimosis. — Operations  for  phimosis  in- 
chulc  snrniciil  piwiilure.s  of  various  kinds  by  means  of 
wliioh  eon};eniliil  or  !ici|nire(I  narrowing  of  the  prepuce  is 
renioveti.  In  wrfomiing  the  opcnition  eitlier  the  prepuce 
is  divided  longitudinally  from  its  orifice  to  the  glans  (in- 
mnion)  or  the  entire  prepuce  is  removed  (firaimdsion). 
By  tlic  fin^t  of  these  niPtho^Js  the  incision  i?  made  in  the 
middh'  line  of  the  dotTmal  surface,  a  grooved  director,  with 
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its  concavity  directed  upward,  lieing  introduced  into  the 
orifice  between  the  prepnce  and  tlie  glanri.  Tlie  two  layers 
of  the  prepuce  are  divided  over  tlie  director  almost  up  to 
the  corona  glandis  with  a  single  stroke  of  the  scissors. 
After  tlie  divisiuD  has  been  efiected  the  prepuce  must  be 
readily  retractable  over  the  glane.  Throughout  the  extent 
of  the  wound  the  mucous  mendirane  of  the  prepuce  is 
united  with  the  skin  by  means  of  a  series  of  interrupted 
sutures  or  by  a  contiuuous  suture. 

Circumcision  may  be  effected  in  various  ways.  The 
prepuce  is  clamped  in  front  of  the  glans  and  removed 
witii  scissors  in  front  of  tile  clamp  (Fig.  269).  By  addi- 
tion of  the  dorsal  incision  the  opening  in  the  preputial 
sac  can  be  enlarged  to  any  desired  extent  ^Fig.  270).  The 
margins  of  the  skin  and  the  inner  layer  ol  the  prepuce  are 
united  by  suture  {Fig.  271).  In  another  mctnod  of  cir- 
cumcision the  usual  dorsal  incision  is  first  made,  after 
which  portions  of  tlie  prepuce  on  either  side  of  the  in- 
cision are  removed  with  scissors  close  to  the  point  of 
reflection  on  the  glans.  Throughout  the  entire  extent  of 
tlie  wound  tlie  skin  is  uuiU'd  wltti  the  inner  layer  of  the 
prepuce. 

Operation  for  Sbortened  Frenum. — Congenital  shortness 
of  the  frenum,  with  a  normal  caliber  of  the  prepuce,  is 
attended  with  numerous  discomforts  (pain  in  coitus,  fre- 
quent laceration,  hemorrhage).  Simple  transverse  division 
of  the  band  is  not  to  be  recooiniended  on  account  of  the 
hemorrhage  that  follows.  Division  with  the  Paquelin 
cautery  secures  immunity  from  the  hemorrhage,  but  a 
considerable  time  is  occupied  in  the  healing  of  the  wound. 
Functionally  good  results,  with  the  possibility  of  securing 
union  by  primary  intention,  are  yielded  by  the  following 
minor  plastic  operation : 

The  frenum  is  divided  with  a  single  stroke  of  the  scis- 
sors to  such  a  depth  tliat  the  prepuce  can  be  retracted  to 
a  maximum  degree  without  tension.  The  small  wound 
thus  made  is  united  at  a  right  angle  to  the  direction  of 
tlie  incision  (Figs.  272  and  273). 


Amputation  of  the  Penis. — Carcinomata  constitute  tht 
most  frcqut^nt  indication  for  amputation  of  tlio  penis,     InJ 
ran!  cases  gangrene,  phagedenic  chancre,  and  stricture  of  l| 
the  urethra  (Dittel)  liave  necessitated  removal  of  the  penis.  1 
This  may  be  practised  through  tlie  pendulous  portion  at  a 
selected  level  by  means  of  a  circular  incision.    Under  cer- 
tain conditions  the  deeper  portions  of  the  member,  the  roots 
of  the  cavernous  bodies,  must  be  removed  by  operation. 
In  all  cases,  after  ablation  of  the  parts,  the  urethm  must  , 
be  suitably  situated  and  fixed  in  the  wound. 

In  amputating  tlie  penis  through  the  pendulous  portion  I 
digital  compression  is  exercised,  while  a  circular  iacisioQ  l 
is  made  transversely.  The  skin  is  retracted  alter  division, 
when  the  operator  divides  the  cavernous  bodies  tran»-  i 
versely  with  an  amputation-knife,  cutting  from  the  dorsal  J 
aspect  toward  the  urethra.  When  the  urethra  is  reached^l 
it  is  dissected  free  for  a  short  distance  toward  tbe:| 
periphery  and  is  divided  transversely  2  cm.  in  advance'* 
of  the  line  of  incision  through  the  cavernous  bodies  (Fig.  | 
27 4j.     The  urethra  is  snipped  through  its  inferior  surface  ] 
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Fio.  374, — The  penis  Is  surrounilod  with  nn  oUatio  ligstnre.  the  sUn 
is  divided  bj'  s  circular  inciHinn.  ihe  csveraoug  budies  are  cut  through, 
and  the  slump  of  the  peuia  in  itiU  Htlached  by  the  urclbn,  which,  tot  % 
■hart  distance  forwstd,  is  diasvcled  rn«. 
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with  a  single  atroke  of  tlie  scissors,  spread  upon  the  woundyl 
and  unitetl  bv  it,s  free  border  with  the  margin  of  the  skip" 
by  means  of  a  serips  of  sutures  (Fig.  275). 


FiQ.  275. — The  nmpulslion  is  ccmplolal;  the  nrethra,  JDt 
under  snrfftoe,  ia  stretched  over  the  cut  Burfiw*  of  tho 
mnd  ita  margins  are  BppropriBtely  united  with  tfae  etna. 


In  amputating  the  penis  in  eonjnnctiou  with  its  peri- J 
neal  connections  the  scmtnni  is  divided  in  a  sagittal  direo- 1 
tion.     In  the  gaping  wound  the  rootH  of  the  cavcmoDBl 
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bodies,  with  their  attachments  to  the  pubic  bones,  are  read- 
ily exposed.  The  urethra  in  divided  transvereely  through 
healthy  8tnirtiire,8nipi>edou  its  lower  surface, and  sutiimi 
in  the  posterior  angle  of  the  wound  (pfrinenl  urrfhrontomy). 
The  cavernous  bodies  of  the  penis  are  deta«iht'd  and 
reflected  upwanl  in  conjunction  with  the  peripheral  por- 
tion of  tbe  urethra.  If  Uie  detachment  has  been  extended 
to  the  pendulous  portion,  the  penis  is,  after  circ 
aion  of  the  skin,  divided  transversely  at  its  scmlal  attach- 
ment and  removed.  The  scrotal  wound  is  closed  by  su- 
ture up  to  the  newly  established  orifice  of  the  urethra. 


Flo,  arr.  -  Urethral  .._.. 
freshening,  with  tbo  ftirmul 
of  latenl  flajn;  suture. 


Operation  for  Urethral  FiatuU. — lSo  long  as  the  fistulous 
pas8^;e  \h  not  covered  over  by  skin,  spontaneous  cure  may 
be  eSet^ted  by  local  npplicatinns  conjoined  wiUi  dilatation 
of  tlie  urethra.  Under  the  reverse  conditions,  or  if  the 
mucous  menihrane  of  the  urethra  is  adherent  to  the  skin, 
freshening  of  the  margins  of  the  wound,  with  suture,  be- 
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loeed  by^^H 

flaps  is'^l 


comet)  necessary  to  efiV'ot  a  cure.  If  the  fisttilu  be  small,; 
an  elliptic  area  is  freshened  and  tlio  defect  is  closed  by' 
transverse  deep  and  superficial  sutures  (Fig.  276).  la 
freshening  an  oval  area  the  fijrmation  of  lateral  flaps  is'! 
advisable.  These  flaps  are  formed  hy  mean 
made  on  either  side  close  to  the  upper  and  lower  extremi 
ties  of  the  oval  area.  The  flaps  are  detached  from  the 
subjacent  structun^a,  and,  after  the  introduction  of  buried 
sutnres,  are  brought  together  ami  united  over  the  defect 
(Fig.  277).  FtirSier,  it  is  a  useful  procedure,  after  fresh-i 
ening  the  margins  of  the  fistula,  to  separate  the  skin  fromi 
the  mucous  membrane  throughout  the  extent  of  the  defect.j 
by  means  of  horizontal  incisions,  so  that  the  mai^ins  of 
the  mucous  membrane  can  be  approximated  without  ten- 
sion. The  opening  in  the  mucous  membrane  is  united 
by  means  of  catgut  sutures,  and  finally  the  wound  in  the 
external  integument  is  closet!.  In  the  presence  of  aa 
extensive  defect  in  the  urethra  a  tegumentary  flap  taken 
from  the  penis  is  brought  over  the  freshened  defect  in 
such  a  way  that  its  cutaneous  asjiect  is  turned  toward  the' 
lumen  of  the  uretlira.  The  second  step  consists  in  union-l 
of  the  wound  in  the  skin. 

Operation  for  Hypospadia. — The  Haeker-Beek  method 
was  originally  devised  for  the  treatment  of  hypospudiBJ 
of  the  glans.  The  urethra,  together  with  its  cavemoim. 
bodies,  is  disweted  free  for  the  desired  distance.  Tha 
second  step  of  the  operation  consists  iu  the  formation 
of  an  artificial  ciinal  in  the  imperforate  glans,  termi- 
nating at  the  extremity  at  a  point  corresponding  to 
the  normal  orifice  of  the  urethra.  The  distensible 
urethra,  dis,sected  free,  is  drawn  through  the  canal  of 
the  glans,  and  its  cxtri'mity  is  sutured  to  the  end  of  the 
glans. 

Penile  and  perineal  hyiwspadia  requires  a  more 
give  plastic  operation.     According  to  Btiplay,  the  opera- 
tion is  performed  in  such  a  manner  tliat  at  the  first  sif 
ting  a  ix>ssibility  of  straightening  the  part  is  establishi 
by  means  of  a  transverse  incision  between  the  glans 
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the  orifice  of  the  urethra.  The  transverse  wound  is  united 
in  a  longitudinal  direction.  After  cicatrization  of  this 
wound  the  formation  of  the  urethra  is  proceeded  with. 
At  a  distance  of  6  or  7  mm.  from  the  middle  line  a  longi- 
tudinal incision  is  made  on  caoh  side  on  the  under  surtacc 
of  the  peuis,  from  the  gluns  to  the  orifice  of  the  urethra. 
The  inner  lip  of  this  wound  on  either  side  is  detached  for 
a  sufficient  distance  to  permit  union  of  the  flaps,  with  the 
epidermic  aspect  directed  inward,  over  a  tube  in  the 
middle  line.  The  outer  lips  of  the  luugitudinal  wounds 
are  likewise  dissected  sufficiently  and  are  sutured  in  the 
median  line  over  the  already  formed  urethra.  After  a 
canal  lined  with  epidermis  is  in  this  way  formed  upon 
the  lower  side  of  tlie  penis,  closure  of  the  urethral  ori- 
fice yet  remains  to  be  effected,  and  this  may  he  freshened 
throughout  a  considerable  extent  and  be  sutured.  A 
canal  had  previously  been  formed  in  the  glans  and  had 
been  united  with  the  newly  formed  urethral  canal  by 
freshening  and  suture. 

The  urethra  of  the  glans  is  best  fornuHl  in  such  a 
manner  that  an  incision  is  made  deeply  into  the  tissues 
on  the  under  side  of  the  glans  to  the  right  and  the  left 
of  the  canal  to  be  formed,  and  somewhat  convergent. 
The  middle  portion  is  depressed,  following  which,  after 
the  intro<fuction  of  a  tube,  the  two  lateral  portions  are 
united  in  the  middle  lino.  As  in  simple  operations  for 
fistula,  also  here,  success  is  often  prevented  by  evacuation 
of  the  urine  and  by  erection  of  the  penis,  which  tear  out 
the  sutures.  Numerous  corrections  and  repeated  o|»era- 
tions  are,  therefore,  required  before  the  desired  result  is 
brought  about.  Often  the  endurance  of  both  physician 
and  patient  is  nut  to  a  severe  test.  The  evacuation  of 
urine  exerts  an  mjurious  influence,  whether  the  patient  is 
permittetl  to  urinat*:'  spontaneously  or  a  retention -catheter 
IS  introduced.  In  the  performance  of  plastic  opemtious 
of  considerable  extent  upon  the  penis,  the  temporary 
establishment  of  a  vesical  fistula  thmugh  the  abdominal 
wall  is  for  this  reaam  to  be  reoonimendra. 
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Operations  for  Hernia. — BIikmIv  operations  f 
nia  are  unclertaki.Ti  lor  the  piirj.>ose  of  either  releaaiiL  _ 
existing  strangulation  or  removing  a  free  or  adherent  oei 
nia  (radical  opcreUioti).    Tlie  first  form  of  operation  {kemi' 
otomp)  consists  in  division  of  the  coverings  of  the  hernia, 
opening  of  the  hernial  sac,  and  division  of  the  constrict- 
ing ring.   The  further  operative  steps  which  may  be  indi- 
cated (reposition  of  the  intestine,  formation  of  a  preter- 
natural anus,  resection  of  the  howel)  will  be  governed  by 
the  conditions  present  in  the  individual  case.  The  cutaiw^ 
lous  incision  is  made  in  the  longitudinal  axis  of  the  heraiq 
tumor ;  in  the  presence  of  inguinal  hernia  in  such  a  c 
ner  that  the  inguinal  canal,  as  well  as  both  inguinal  r'  _ 
is  included  witnin  its  range.     In  the  presence  of  femoral 
hernia  the  vertical  incision  passes  over  the  greatest  con- 
vexity of  the  hernial  tumor.     By  careful  dissection,  layei 
by  layer,  after  division  ol'   the  subcutaneous  eonnectiva  J 
tissue  and  the  so-called    proper  &iscia  of  the  hernia,  tlittJ 
hernial  sac  is  reached.      This  presents  a  dull  appearano^J 
is  in  places  the  seat  of  small  masses  of  6it,  and  is  often  s 
delicate  that  the  hernial  fluid  can  be  seen  through  it.     Ifta 
the  presence  of  inguinal  hernia  it  will  be  necessary  to  dividftV 
in  the  upper  portion  of  the  hernial  tiuiior  the  anterior  wal' 
of  the  inguinal  canal,  constituted  by  the  aponeurosis  of  thi 
external  oblique  muscle  and  fibers  of  the  internal  obliqw 
and  transversalis   muscles,  before  the  actual  coverings  of  ■ 
the  hernial  swelling  are  reached.     The  sac  of  the  hernia  ii 
incised  in  the  direction  of  the  cutaneous  incision,  and,  e 
the  hernial  fluid  lias  been  permitted  to  escape,  the  removal 
of  the  constriction  is  undertaken.     In  tlie  presence  of  a 
inguinal  hernia  it  will  be  possible  always  to  erooae  t' 
coastricting  ring  by  division  of  the  anterior  wall  of  t  . 
inguinal    wall    throughout   its  entire   extent  (Fig.  378)i^ 
This  is  done  carefully  from  without  inward  until  all  t 
has  disap{ieared. 
In  the  case  of  femoral  hernia  division  of  the  constrict 
log  band  is  effected  fr<)m  tlie  (■avity  of  the  hernia  by! 
of  a   blunt-point*'<l    knife,  or  herniotome,  undet 
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guidance  of  the  finjitr,  and  always  directed  inward.  The 
sharp  margin  of  Giral)erHat'8  ligament  is  incised  and  the 
ton  strict  inn  ia  thus  removed.  After  the  divHsion  of  the 
constricting  band  has  been  effected  the  involved  loop  of 


intestine  is  brought  forward  so  that  the  |)oint  of  slrun- 
giilation,  as  well  as  the  proximal  intestine,  may  be 
scrutinized.  If  tlie  serous  layer  is  smooth  and  glisten- 
ing, the  loop  of  bowel  is  restored  to  the  abdominal 
cavity.  To  effect  reiwsition  the  loop  of  intestine  is 
gently  compressed,  so   that  uny  contents   that  may  be 
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Plate  39.— BoMinl's  Operation  for  Inguinal  Hernia. 

I.  Exposure  of  thu  aponcurDsis  of  the  external  oblique  mDBcle  sod 
the  external  inguinal  rine. 

II.  The  aputipurosia  of  the  external  ohiiiiae  luusele  U  divided,  tw  well 
Bfl  tbe  iutemal  oblique  and  trauaversalis  muscles;  tlic  ipenuslic  cord  is 
retracted  and  at  the  bottom  of  tbe  noand  apon  tbe  peHtoneum  the  epi- 
gastric veasels  mi  be  seen ;  tbe  layer  of  tiune  with  the  Bharply  defined 
border  is  the  traasrenalis  fasciB. 

preseat  may  psnapt.  By  means  of  pushing  movements 
with  the  fingers  the  loop  is  gr-jdnally  returned  to  the 
abdominal  cavity  through  the  hernial  opening.  During 
the  process  of  reposition  the  hernial  sac  in  held  tense. 
To  eonvinee  one's  self  that  the  bowel  has  iKreu  iirtnally 
replaced  in  the  alMlominal  cavity,  it  is  recommended  after 
reposition  has  been  effected  that  a  finger  be  introduced 
through  the  hernial  ring  into  the  abdominal  cavity  and 
be  swept  around  the  internal  openingof  the  hernial  canal. 
In  this  way  defective  reposition  or  unreal  reduction  will 
be  avoided. 

Prolapiied  omentum  ia  either  Hitnply  replaced,  or,  if  thickened,  Ib 
llgated  in  BeRmenta  and  removed.  If  the  contents  of  the  hernia  aru  ad- 
herent to  tbe  inner  Burfkce  of  the  hernial  aac  {adktrait  hernia),  reposi- 
tion must  be  preoeded  by  detachment  of  the  sdheEiona. 

If  the  Boroufl  mcmbranG  is  dnll  at  tbe  line  of  strangulation,  the  loop 
of  intestine  is,  after  diviHion  of  I  he  constrirting  band,  left  in  the  wound. 
Tn  aeeordance  nith  the  further  courae  of  the  case  the  loop  may  be  re- 
plxeed  after  the  lapse  of  several  days  or  a  prvternatunil  anus  may  be 
t'stublishcd. 

If  the  loop  of  intcatine  prove  to  he  gangreouuH  at  tbe  time  of  opera- 
tion, a  preternatural  anus  is  Bt  onoe  cstablisbed,  tbe  bowel  being  aatured 
ia  the  wound.  Another  procedure  in  the  piESenee  of  gangrene  of  the 
bowel  consists  in  primary  reseetioii  and  union  by  circular  suture. 

If  a  fecal  abscess  has  already  formed,  it  is  opened  widely  and  the 
presenting  loops  of  intestine  are  secured  from  slippiug  buck  into  the 
abdomen  by  suture. 

The  last  step  of  the  operation,  eloaiire  of  the  wound, 
demands  exact  approximation  of  the  hernial  canal,  with 
the  object  of  preventing  renewed  formation  of  B  hernia. 

Radical  Operation  for  Hemla. — Radical  operation  for 
hernia  may  be  performed  in  eonjnnetion  with  lierniotoniy, 
iind   is   liisides   indicated   in   tlii'   presence   of  adherent 
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herniiis  or  of  free  hernias  that  give  rise  to  discomfort  and 
caonot  bo  retained  iu  place  with  the  aid  of  trusses. 

Eadic&I  Operation  for  Ingnlnal  Henila,. — The  radical 
operation  for  inguinal  hernia  has  for  its  object  closure  of 
the  hernial  canal  and  stri'ngthening  of  the  inguinal  canal, 
which  after  the  operation  continues  to  ser\'e  as  a  channel 
fur  the  spermatic  cord,  bo  that  it  will  offer  adequate 
resistance  to  the  intra-abdominal  pressure. 

The  inguinal  canal  comprises  the  interval  between  the 
internal  and  the  external  inguinal  ring,  and  traverses  the 
ab<lominal  wall  in  an  oblique  direction,  downward  and 
inward.  The  deep  opening  of  this  canal,  the  internal 
inguinal  ring,  representfl  the  entrance  of  the  process  of 
transversalis  fasoia  extending  into  the  scrotum.  The  ex- 
ternal inguinal  ring  is  formed  by  an  opening  in  the  apon- 
eurosis of  the  external  oblique  muscle  just  above  Poupart's 
ligament  to  the  outer  side  of  the  tubcrele  of  the  pubic 
bone.  The  anterior  wall  of  the  inguinal  canal  is  formed 
by  the  aponeurosis  of  the  external  oblique  muscle  and  the 
fibers  of  the  internal  oblique  and  transversalis  muscles. 
The  posterior  wall  is  formed  mainly  by  the  transversalis 
fascia,  and  is  fortified  at  the  level  of  the  external  inguinal 
ring  by  muscular  bundles  from  the  internal  oblique  and 
tninHVprsalis. 

Steps  of  Bassint'a  Radical  Operation  for  Hernia. — A 
cutaneous  incision  is  made  in  the  direction  of  the  inguinal 
canal,  from  the  neighborhood  of  the  internal  inguinal 
ring  and  passing  downwanl  beyond  the  external  inguinal 
ring.  After  division  of  the  skin  and  the  subcutaneous 
connective  tissue  the  aponeurosis  of  the  external  oblitjue 
muscle  is  divided  in  the  direction  of  the  cutaneous  incision 
down  to  the  external  ii^inal  ring  (Plate  39).  After  the 
thin  muscular  laver  of  the  internal  oblique  and  trans- 
versalis ia  divided  in  the  same  direction  and  throughout 
the  same  extent,  the  structures  of  the  spermatic  cord, 
which  are  adherent  to  the  hernial  sac,  come  info  view. 
At  the  neck  of  the  hernial  sac  the  vas  deferens,  the 
artery  and  the  vein  of  the  spermatic  conl  are  detjiehed 
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Plate  40— -Basslnl's  Operation  for  Inguiiul  Hernia. 

III.  The  mnwiilBr  layer  c.f  the  iiitonml  wblitjne  Had  tn»a«T 
■ttachod  Ijy  suture  la  the  itiuer  b>in)pr  of  Pmipart's  liganieat, 
way  the  incemal  iogninal   ring  and   the  poaterior  wali  of  the  inguiiml 
canal  ore  formed  nnew. 

IV.  The  uponeuroaU  of  the  eiterniil  nbliquu  ia  tiiiitcd  over  the  sprr- 
miille  I'ord  except  iii  the  situatiou  of  the  new  cxtemul  ingniual  rint;. 

from  the  sac  and  they  are  isolated  to  a  point  beyond  the 
hernial  ring.  The  hernial  sac  is  now  opened  at  its  fundus 
and  its  contents  are  restored  to  the  abdominal  cavity. 
While  the  hernial  sac  is  brought  forward  and  id  twisted 
at  its  neek  through  an  arc  of  180°  the  operator  posses  a 
ligature  around  the  necJc  of  the  sac  and  tightens  it  as 
closely  as  possible  to  the  trunk.  The  hernial  sac  is  di- 
vided transversely  with  a  single  stroke  of  the  scissors  at  a 
point  to  the  periphery  of  the  ligature  and  is  removed. 
There  remains  to  be  effected  the  re-establiahment  of  a  new 
ioguinal  canal  with  thoroughly  resistant  walls.  If  the 
spermatic  cord  has  been  retracted  toward  the  median  line, 
and  if  the  two  mai^ius  of  the  divided  aponeurosis  of  the 
external  oblique  muscle  liave  been  displaced  upward  and 
downward,  there  will  appear  in  the  wound  upon  (me  side 
the  groove  of  Poupart's  ligament  and  upon  the  other 
side  the  outer  border  of  the  rectus  muscle,  together  with 
the  muscular  plate  formed  by  the  divided  internal  oblique 
and  transversitlis  muscles.  This  muscular  layer  is  separ- 
ated by  blunt  dissection  from  the  subserous  tissues,  as  well 
as  from  the  a|>oneurosis  of  the  external  oblique,  so  that  it 
is  rendered  sufficiently  movable  to  be  brought  down  to 
Poupart's  ligament.  The  muscular  plate  named  is  attached 
to  the  posterior  border  of  Pouparl  s  ligament  by  sutures 
(Plate  40,  HI).  The  sutures  on  the  pubic  bone  include 
also  the  external  border  of  the  rectus  muscle.  In  this 
way  Ji  posterior  muscular  wall  of  sufficient  resistance  is 
formed,  in  which  lies  the  newly  created  narrow  internal 
ingtiiniil  ring.  The  Hpermatic  cord  is  placed  upon  this 
niu.scular  layer,  and  over  it  the  aponeurosis  of  the  external 
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oblique  is  closed  by  suture  except  at  its  lower  angle,  whtoh 
constitutes  the  new  external  inguinal  ring  (Plate  40,  IV). 
The  inguinal  canal  thus  formed  is,  after  healing  has  taken 
resistant  that  the  use  of  a  supporting  truss  can 
with. 


tn  Koclier's  radical  operatioD  Tor  inguinal  hernia  (dii>|iUcatiieat- 
mcthodj  the  entsn eons  inciaian  ia  mule  aa  iDBasslni'a  nperatiun,  altliOUKh 
t\ie  apDOifQruiia  of  tho  external  ubitquo  U  not  divided,  hut  alit  to  tho 
ontpr  side  n(  the  internal  Inguiuiil  ring.  Tlirongh  Hiifl  openinp  a  pair 
of  forceps  i»  Introduced  and  paascd  throutth  the  ioKulnal  canal  to  the  ez- 
tertiol  iugoiiial  riDg.  The  apex  of  the  isolated  hernial  sac  is  fcrasped,  and 
drawn  outward  through  the  small  openini;'  The  hernial  mc  is  drawn  ao 
that  it  BppcarH  aharpli;  bont  backward  at  the  internal  inguinal  ring.  The 
portioTi  of  theaac  lying  within  the  abdominal  wall  is  surround^  aud 
Btrnngly  ligated.  The  base  of  the  sac  thns  fnldud  tniicther  is  attached 
to  (he  outer  surfuee  of  the  aponttuninis  of  the  oitcmal  abliiioe  by  meau 
of  deep  snturos,  and  the  rtiuaindt^r  is  ruinovvd. 

Radical  Operation  for  Femoral  Hemia. —  The  Femoral 
OxmiJ. — The  interval  between  the  internal  and  external 
femoral  rings,  which  constitutes  the  path  for  certain  vari- 
eties of  hernia,  is  known  as  the  femoral  e^nal.  Under 
normal  conditions,  however,  a  canal  is  not  present  as  such. 
The  inner  orifice  of  the  canal  (internal  crural  ring)  lies  at 
the  inner  angle  of  the  opening  for  the  femoral  vessels, 
between  Poupart's  ligament  and  the  horiamtal  ramus  of 
the  pubis.  The  space  ia  bounded  within  by  the  free  bor- 
der of  Gimberna^s  ligament  (fan-shaped  attachment  uf 
Pouparf  B  ligament  to  the  tubercle  of  the  pubic  bone),  and 
without  by  the  large  vessels  and  the  crural  vein.  The 
outer  orifice  of  the  crural  canal  corresponds  with  the 
loose  connective  tissue  of  the  fascia  lata  (foramen  ovale), 
through  which  the  saphenous  vein  passes  to  enter  into  the 
femoral.  The  tendinous  boundary  of  this  opening  has 
its  concavity  directed  toward  the  middle  line  and  is 
known  as  the  falciform  process. 

A  femoral  hemia,  after  passing  the  internal  crural 
ring,  enters  a  space  whose  floor  is  formetl  by  the  pectineal 
fascia,  which  is  bouiMled  internally  by  GimbernaPa  liga- 
ment, externally  by  the  crural  vessels,  and  in  which  for  a 
short  distance  the  upper  continuation  of  the  falciform 
process  forms  a  resistant  cover.     If  the  free  border  of 
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this  be  passed,  the  hernia  can  push  before  it  the  I^ 
resistant  lamina  cribrosa  and  in  this  way  it  readies  til' 
exterior  through  the  Ibramcu  ovale.  The  coverings  of  i 
femoral  hernia  are  thus  fewer  and  thinner  than  those  ol 
an  inguinal  hernia.  The  lieniial  sa/z  may,  under  circtim 
staDces,  in  eroatuated  subjects,  lie  jnst  beneath  the  subou 
taneous  connective  tissue.  For  this  reason,  in  making  tlr 
cutaneous  incision,  especially  in  further  dissection  at  i 
depth,  great  care  will  lie  required.  In  geoeral  the  radica 
operation  for  femoral  hernia  eousiste,  after  exposunt  oj 
the  hernial  tumor  and  reposition  of  its  contents,  in  Hga 
ting  the  sae  at  its  neck  and  dividing  it  to  the  distal  sidi 
of  the  ligature.  To  prevent  recurrence  the  hernial  open 
ing  is  closed  by  suture.  The  incisions  for  csposiire  ol 
the  hernial  tiinior  are  generally  made  in  a  longitudina 
direction  over  tlie  greatest  convexity  of  the  tumor. 

Fabricius  clears  the  femoral  hernia  of  fat  lyniphati 
glands,  and  sutures  the  relaxed  Poupart's  ligament  to  th< 
horizontal  branch  of  the  pubic  bone  as  far  back  as  possible 

Beginning  at  the  pubic  tubercle,  Bassini  nnites  Pou 
part's  ligament  with  the  pectineal  fascia ;  further,  tin 
margin  of  the  falciform  fold  is  united  with  the  peetlnea 
fascia.  Beginning  with  the  uppermost  suture,  the  throadi 
are  tied.     The   line  of  suture  has  the  shape  of  an  ob 

lique  a 

The  conditions  can  be  more  com jirelie naively  brough' 
into  view  by  inguinal  exposure  of  the  cniral  ring.  Id  t 
communication  made  in  the  year  1882,  E.  Zuckerkand! 
first  described  his  method.  By  means  of  an  incision  ovei 
Poupart's  ligament  dividing  the  abdominal  wall,  thi 
crural  ring  is  exposed.  The  incision  is  8  or  9  cm.  lon( 
and  parallel  with  Poupart's  ligament,  like  that  made  foi 
ligation  of  the  external  iliac  artery.  The  abdominal  walli 
are  divided  down  to  the  subperitoneal  tissues,  when  th( 
internal  crural  ring  comes  into  view  after  detachment  of 
the  peritoneum. 

Ruggi  has  devised  a  method  of  radical  operation  foi 
crural  heniia,  based  upon  the  same  principles,  which  hac 
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clinically  proved  snccossful  in  niimorotis  instaoces.  The 
inguinal  metliiKl  apptiars  to  be  far  superior  to  the  cninil 
methods  hitlierto  employed  with  regani  to  inspcctloD  of 
the  field  of  operation. 

lludical  Operalion  Jar  Femoral  Hernia  by  the  Method 
of  Ruggi. — A  cutaneous  incision  is  nmde  from  the  pubie 
tubercle  to  the  middle  of  and  parallel  with  Poupart's 
ligament.  If  the  margins  of  the  wound  are  separated, 
the  hernial  tumor  can  be  exposed.  The  hernial  san  is 
opened  separately,  and  the  hernial  contents  are  restored  to 
the  abdominal  cavity.  Now,  the  aponeurosis  of  the  ex- 
ternal oblique  muscle  is  divided  0.5  cm.  above  Poupart's 
ligament  in  the  direc-tion  of  the  cutaneous  incision,  and 
the  spermatic  curd  or  the  round  ligament  of  the  uterus  is 
retracted  upward,  together  with  the  interual  oblioue  and 
transversalis  muscles.  Id  the  wound  thus  made  the  pro- 
cess of  peritoneum  passing  to  the  femoral  liemia  is  sought 
for  in  the  preperitoneal  cellular  tissue  above  Poupart's 
ligament,  and  tne  neck  of  the  hernia  is  grasped  with  blunt 
forceps,  and  drawn  out  of  the  crural  canal  into  the  wound. 
A  ligature  is  then  applied  to  the  neck  of  the  hernial  sac, 
and  this  can  be  done  at  such  a  level  that  no  trace  is  left 
of  the  funnel  of  peritoneum.  Closure  of  the  internal 
orifice  of  the  inguinal  canal  is  effected  in  such  a  manner 
that  Poupart's  ligament  is  united  to  the  pubic  ligament 
by  sutures  from  the  outer  as  well  as  the  inner  side.  If  the 
contents  of  the  hernia  can  readily  be  replacetl,  exposure 
and  opening  of  the  hernial  tumor  in  the  oval  foramen 
may  be  dispensed  with,  and  from  the  outset  the  incision 
can  be  made  through  tlie  external  oblique,  in  order  to 
grasp  the  hernial  tumor  from  the  inner  aspect  of  the  cru- 
ral canal  and  to  raise  it  from  its  bed.  Then  the  hernial 
sac  is  ligatcd  in  the  manner  described  and  is  removed. 
Closure  of  the  hemiiil  opening  concludes  the  operation. 

Umbilical  Hernia,  Radical  Operation.  Operation  for  In- 
carcerated Omplialocele, — The  usual  procedure  consisted 
until  recently  in  closure  of  the  hernial  opening  by  suture 
after  opening  tlie  hernial  tumor  and  replacement  of  the 
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intestine.  Greater  security  againBt  the  recurrence  nf 
hernia  and  a  mure  thorough  io^ipectioD  during  the  op«i 
tion  are  afforded  hy  excision  of  the  umbilical  ring  (omph- 
(dectamy,  Con<1aniin,  Bruns).  The  unibilioil  region  is 
surrounded  by  two  elliptic  incisione,  each  of  which  ex- 
tends to  the  inner  border  of  the  rectus  mueele  and  opens 
the  abdominal  cavity  on  either  aide  of  the  hernial  ring,  so 
that  the  entire  hernial  tumor,  tt^ther  with  the  neck  of 
the  hernial  sac,  is  removed.  If,  in  addition,  a  portion  of 
the  sac  is  divided  Irom  the  mai^n  of  the  wound  thnmgh 
the  hernial  opening,  tfao  entire  contents  of  the  hernia  are 
expoBed  to  \-iew.  In  this  way  satisfactory  scrutiny  of  the 
conditions  present  is  possible,  inasmuch  as  the  abdominal 
viscera  are  rendered  visible,  both  prior  t<}  their  entrance 
into  the  hernia,  as  well  as  within  the  hernial  sac.  Adhe- 
sions that  may  be  present  ore  separated,  and  any  existing 
strangulation  can  lie  freed  in  die  open  wound.  Afler  re- 
placement of  the  intestines  the  abdominal  wound  is  care- 
fully approximated  by  intermptecl  sutures  in  three  layers, 
the  first  including  the  serous  membrane,  the  second  the 
recti  muscles  and  sheaths,  and  the  thinl  the  skin. 
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Chei1opla«tf.  Bruns'  method,  S 

DietTenbarh's  method.  231 

lAngenberk's  method,  228 

Morgan's  method,  238 

Keenicr'a  method,  23! 
Chisel  and  mallet.  38 
Cholecvatectomv,  337 
CholocvstendTsjn,  336 
Cholecyrtenterostoray,  S37 
ChDlecystoduodenoatomy,  337 


fsection 
1,  2S8 

I 


^^^■^ 
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Division  of  tiasnes  by  pnnctura,  31 

wir«  loop  for,  33 

with  Hlseors.  20 

HJelitzyn'B  roodiflcation  of  Grilti's 

Cholcdochiitom?,  337 

Chopurt's  artlculBr  line,  104 

of  Ihigh.   140 

Dorsalis  pcdia  artery,  ligation  of,  75 

Doyer  on  rosection  of  skull,  302 

electric  moWr  for  driving.  35 

Dnplay'g  operatiou  for  hypospadia. 

in  resection  of  Bknli,  200,  aOS 

^                           >p«pau 

areumoiBiou,  384 

ColliQfl' perforator,  200 

ficEASEMENT,  34 

ColoHtomj.  31U,  PI.  34 

Ecraaenr,  33 

Cricothyrotomy,  256 

Eiselaberg'B  mctliod  of  oxclasioD  of 

Cnbital  irtery,  inciaion  for  oxpo- 

pylorna,  328 

sure  of.  50 

ligation  of.  56,  PI.  2 

lee,  lie 

Curved  needlra.  3B 

Elutic  ligature,  34 

CaUneouB  iiK<iAioua,  38 

Elhow-joiiit,  enocleation  at,  157 

for  ligatiou,  4a 

exarticolation  at,  157 

of  r<>iDorel  utery,  69 

rmection  of,  173 

foruiB  of,  33 

Electric  motor  for  driving  cirenlar 

tb'ntopexy,  365 

Baw.36 

<.SatoBt«llir,  307 

Enterectomy,  311 

fjBtotouiy,  supmpnbic.  363 

by  means   of  Murphy's  button, 

308.  PI.  33 

365 

IndieaHoDB  for,  363 

Lemhert  autnrea  in,  305 

Cwniy's  ineLtion  for  reach  in  (ttnuis- 

Eulerosloray.  308,  PI.  34 

veneRnure  of  liver,  335 

openitlon  for  ectopy  of  bladder. 

at  clbow-joint.  187 

375 

at  knee  joint,  132                               1 

Deloehe'b  thoracoplasty,  288 

of  hand  by  circular  Incision,  154 

incininn  Tor  resection    of   upper 

by  flap  ineiaiono,  154 

jiw,  215 

nrthnmb.  148 

IHmectlnn  between  two  forceps,  2T 

blunt,  27 

Estlander's  thurawtomy,  388 

deep,  23 

Eiarticulation,  95 

niethoda  of,  27 

at  elbow-joint.  157 

fr.-^.  27 

at  hip-joint,  142 

nlth  tWHlpel,  S7 

byflap-trannllxion,  144 

with  aid  of^trooved  director.  27 

at  wrist,  152 

nitwi's  method  of  later»lprog»toc- 

ofarm  and  shonlder-girdlo.  164 

tomv.37B 

of  femnr  at  bip-joint.  Esiuarch'a 

Divisionofhone.  17,  34 

method,  IM 

of  skin,  mode  of  holding  knife 

ofDngen,  146 

in.  18 

of  foot,  intertarsal,  104 

of  soft  parts,  SO 

Liflfianc's  method,  102 

oftendons.  mode  of  holdiOR  ten- 

of great  tue,  together  with  meta- 

otome  in.  18 

tareal  bone,  97 

ofHsKiies,  17 

of  hand.  153 

bluodlesB  methods  of,  32 

of  humerus,  160                                 ji 

ExarticnlatioD  of  hameniH  by  cir- 
cuUr  and  loogltudioal  lu- 
uiaions,  iCH 
by  deltoid  Sap,  ItiO 
Wj-eth's  pins  Id,  160 
of  leg  at  knee-jDJut,  132 
or  little  finger.  150 

toa,  together   with.    niBtfttarsal 
hone.  ilS 
EitremitieB.  opuratiuna  on,  47 

ExtubaCur,  265 


Qiutrmtomy,  Hacker  -  Witstel 

method.   31li 
MarwiHiel's  method.  318 
SchultKlet'i  mctliod,  319 
Ueaiio-ariuacy  orgnDs,   operBtious 

on.  338 
Cioiter,  iutrui;laudutar  enucleation 

for,  am 

Kocher'9  iuoiaioQ  for.  adl 

o[ier»tion  far,  281 

rus<;i:li»n  of.  Mikulicz'!*  method. 


Fabbiciub'  operatii 
heniia,  3119 
Puhnenatock'H  tonsillotame,  335 
Femoral  arteiTi  eiposiiro  of.  64 
ligation  of.  at  junction  of  mid- 
dle and  upper  thirds   of 
thigh.  65,  PI,  3 
below  Poupart's  ligament,  G5 
cutaneous  incisiona  for.  6fi 
in  adductor  caual,  67 
heruia,  392.    See  Brrnia,  /rmoral. 
Femur,  elarticnlation  of,  140.    Sue 
ExartieHhUiiia  of  femur. 
osteotomy  of.  193 
Fingers,  ei articulation  of.  146.  See 
EmrlitniatUn  of  fingtri. 

Fistula,  rectal,  operatinna  for,  333 
urethral,  ojieration  for,  389 

Foot,  amputatioa  of.  109,  ISO.     See 
A  mpnlaHm  of  foot. 
roaecHon  of,  190. 

Forearm,   amputation  of,   156,  PI. 


Dullateral  atrumoctomy  for,  231 
for  femoral    Granny's  knot,  53 

Uritti's    operation    for  ampntation 

of  thigb.  137 
(Irooved  director,   diesoction   with 

Bid  of,  27 
Giiutber's  iacision  for  aubastiKg*- 
luid   uanclcatiou   of   foot, 


13 


I 


Frank's 


Frilro  Cflmo's  trocar  for  punctur 

of  bladder,  351 

I^ntal  nerve,  exposure  of,  Si7 

sinua,  trephining  of.  SOB 

Galvanocaubtic  nnare,  33 

Oalvanocaittery,  34 

Qoaaerian  ganglion,  oitirpatlon  ol 

RrauBo's  method.  253 
Gaatro-eulerontnmy,  330,  324 

anterior,  330 
Gaatrostorov,  31.5,  PI.  34 

Frank's  incision  iu,  3iy 


lOS 

modification  of  PirogufTs 
tation  lit  foot,  127 
Gu'senbaner's  clamp,  46 
dnmpa,  313 


Hackbb-Bix^k operation  forbypos- 

padia.  390 
Hacker's  method  of  entero-aoasto- 

moais,  306 
Hacker-Witzol  method  of  gaatnw- 

tomy.  316 
Bahn'B  intoatinal  clampx,  313 
method   of    resection    of   knee- 


t,  Iffi 


operation  for, 


MirauU-Langeubeck 

for,  244 
N^latou's  operation  for,  244 
operation  for.  244 
HcHd  and  neck,  operations  on,  IK 
Heine's  method  of  amputation  of 

leg,  114 
Hemorrhage   in  amputation,   ooa- 

trol  of,  78 
Hemorrhoids,  caoterizatioo  of,  334 
oicision  of,  334 
operation  for,  3.34 
removal   of,  by  elastic  ligatare, 
334 
Hernia,    femoral,    Baasini's    oper- 
ation for,  3fW 
Fabricias'  operation  for,  398 


Hernia,  femonl,  i>peraliaii  far,  :im 

radiuil  operaCiau  Tor.  31» 
KuRgi'a  opvratiuu  Tur.  3H9 
Zuckerkkitdrn   IE.)    opcratioit 

iogaluBl,  BafiBinl'a  operaCion  for, 
■J^.  Fig.  39,  40  I 

Kocher's  aperatiun  Tor,  397 
operations  Tur,  3lfi 
radical  aptintiaii  for,  31M 
uiubiKcal,  ndiisl  operation  for, 

3e» 

HeruioCum;,  392 

Uetvri)|ilacty  KRer  tKphinJDg,  19ti    I 

Hipjoiut,    eiuticulation    ftt,    142. 

Bee  £it 


uuioD    of,  bv    Uarpby's   buttuu, 

30a,  PI.  33 
iDtisglaadoliir     euuul(<atiou      for 

gaitLT.  2»1 
Intubatiou,  265 
iQtulwtor,  iJ65 

Jaw,  lower,  reaectloQ  of,  817.  PI.  18 
temporary,  S19 

ICTuponry  diviniou  of,  Sitlil- 
lot'B  lut'thod,  2;il 
ruaua    of,    tomporary    diviHioii, 
Laagenbeck'B  loethod,  2^, 


of,  II 


,  PI. , 


Huoter's  incitiuu   Tor   rmectiou  of 

elbow-Joint.  177 
Uuniertu.   ei»rtj(<ul&tioD   of,   ItiO. 

Si-u    Eiartieulatui*    of   kit- 

Hiiter'a  toDoplasty.  44 
Hydrocele,    Bergmkiin'a    opclsMon 
for,  383 
openition  for.  383 
Volkmuin'a  iD(<hioo  for.  3S3 
Wi  like]  mail  1 1 'e  operation  for.  3S3 
Hypospadia.  Do  play 'a  operation  for. 
390 


Iliac  arteiy.  eitemal.  ligation  of, 

ligation  of.  396 

1  EH  pi  an  tat  ion  of  nr«ter.  Badinger 
and  Witiwi  method.  373 

lucamratpd  omphalocelv,  opera- 
tion for.  399 

ItifL'rior  dental  nerve,  exposure  of, 
250 

Infrabyold  pharyngotomy.  SOS,  PI. 
23 

Infra-orbital  nerve,  ezponare  of, 
248 

lugninal  hernia,  395.    See  Hemi4i, 

Innominato  artvry,  ligation  of,  372 
Inti'rtaixal  amputation  of  foot.  103 
uxarCiculatlon  of  foot,  104 


Uin  gen  beck's  method,  216 

JawB,  operatiouB  on.  210 
Ji^januBtotuy.  SOU 
Joints,  resection  of,  IS5 


KcDNEVs.  operations  on.  36S 

indiutioDB  for,  368 
Knee-Joiut.  enDcleation  at.  132 

resection  of.  1^ 
Knife,  division  of  tissaes  with.  18 
mode  of  nalnc,  18 
varieties  of.  17 
Knives,  stronjt.  38 
Knotii.  tying  of,  62 
Kocher-Revcrdin  method  of  reoee- 

tion  of  ankle-joint.  inO 
Eocher's  incision  for  goiter.  281 
for  resection  of  hip-Joint,  INl 
method  of  ampntation  of  hruaat, 
291.  PI.  39 


iloftfl 


B.  22^ 


of  resection  of  ankie-joii 
of  elbow-Joint,  177,  PI.  15 
of  knee-joint.  185,  PI.  IR 
of  pylomii  337 
of  BbouldeTtjoint,  173 
operation    for    Inguinal    hcniii 
397 
Konig's  inrislon   for  rraectioo   o: 
ankl^Joint.  187 
method  of  nephrectniny,  SIW 

ofrcwctlon  of  knee-joint.  in4 
mod  ideation  of  l^ngenbwk'B  re 

section  of  IiI]Kjoint,  182 
skin-grafting,  336 


Knuke-Oenon^  method  of  nivlo- 

pltwly,  239  \ 

Kruiiw'»  method  of  extirp^tioa  uf  ' 
OasaeriBn  gauglion,  253 
skin-grufting,  233 

Kmaleia'a     metboil    or   exposing 

secoud  and  third  diviiiiou* 

of  trigeminus.  252 
point*  uf  tropliiniug,  2US 
Kiutvr  on   protection  of  thoracic 

lietve    in    amputation    of 

breaat,  li93 


method  of  lateral  pliBryngotoii 


of  shnllldtr-joiut, 

temporary  division  of  ramus  of 
Jaw.  aao,  PI.  la 
Lnrynfcotomy,  254 
Larynx,  extirpation    of  Billroth'B 

method,  257,  PI.  21 
LefurfB  modiflcntioQ  of  PirofcolTB 

anipulation  of  leg,  129 
LsK,    amputation  of,  77,    lOA,     See 

AmpHlalim  of  Iff, 
Ligation,  aalaneoiu   Incisions  for. 
4B 
in  continaity,  indicstious  for,  47 

method  of.  48 
of  axillary  artery,  63,  PI.  I 
of  brw:hial  artery,  55,  PI.  1 
of  carotid  artery.  2T2 

for  triKeinlnal  nenTs1gi«,  4S 
of  cnbiUil  artery.  56,  PI.  2 
of  external  iliac  artery,  2B« 
of  femoral  artvry  at  junction  of 
middle  and    upper  thirds 
of  thigh,  65.  PI,  3 
beloH  Poapart's  ligament,  65 
In  adductor  canal,  65 
ofilioc  artery.  396 
of  innominal«  artery.  272 
of  internal  mammary  artery.  389 
of  KDRual  artery,  275,  PI,  26 
of  popliteal  artery,  6».  PI.  5 
of  radial  artory,  61,  PI.  2 
of  aaphenoua  vein,  68  i 


Ligation  of  aubclavian  art«l7.  i 
above  clavicle,  27H 
billow  clavicle,  27S 
of  thyroid  artery.  Inferior,  2d0 

superior,  274 
of  tibial  arteries.  70,  Pla.  6,  7 
ut  ulnar  artery,  61,  PI.  3 
'     irtebral  artery  for  epilepagr, 


47 


nily.  i 


Ligations  in  lower  extremity,  M 

in  upper  extremity.  3S 
Ligatnre,  elastic,  34 

knot,  method  of  tying,  Bl 

Lingual  art«ry.  ligation  of,  S7S,  S 
26 
nerve,  eiposnro  of,  261 
Lisfranc's  articnlar  line,  100 
method  of  exarticulatlon  of  foot 

102  ' 

operation  for  removal  o: 

ta [Bom etatarsal  joint,  99 
^^^pUn-       '       ■      ■■■" 

Bcction  of  wrist'Joint,  ITS 
lead- plate  suture,  42 
Litbolonaiy,  300 

Litbotrite,  361 

Luer's  gouge. forceps,  197 

MADELiTNo'emethod  ofampntatioB 

of  bresst,  293 
Maisouneuve's  nrethrotom  . 
Malgaigne'a  operation  for  barelipi 

244 
subastragaloid     enucleatjon 

foot,  107 
Hallet  and  chisel,  38 
Mammary  artery,  intomal,  ligatiovi 

of,2«> 
Harwedel's  method  of  gastraetom) 


Maxillary  si       ,    .         _     . 
Haydl's   operation   for   eclopy  c 

bladder,  375 
McBurney 'a  incision  in  amputxtlon 

of  vermifarm  appendix,  314 
Median  nerve  and  brachial  artery, 

relation  between,  56 
Heloplasty,  240 

Kraske-QenQny     method, 


MeaUl  nerve,  eipoBaro  uf.  251  i 

Mikulicz  and  Wtadiniiruff  nietl  od 

of  nMBilloQ  of  tout,  190         I 

mulbod  or  naectiou  of  Roitur,  '^S  \ 

Hirauk-Latigenbeck  openitioii  for 

harelip,  244 
Marmo'S  incision   for  res.'ctlon  of  1 
elbow-joint,  177  . 

Morgan's  cheiloplasty.  232  ' 

MaUir,  electric,  for  driiing  circular  , 
■aw,  36  ' 

Murpby'B  buClon,  303.  3013.  PI.  32      | 

purae-atriDg  BUture,  303 
Hnsclea,  divided,  sotaru  of.  43  ', 

of  tbigh,  artBugcment  of,  03  i 

of  upper  eitremity,  arraugement  I 
of,  57 

I,  195 
Hon  or,  3U  ' 

Needles,  curved,  3ii 

VHrletlea  of.  41 
NdlatoD'B  npcratinn  for  harelip,  244 
Nephrectomy.  3(18 
indications  for,  368 
KoQig's  method  for,  364 
Nephropexy,  3T1 

Bardenbeaor'it  incision  for,  371 
NophTolomy,  36*,  PI.  37 
NuTTe-cuture.  44 
Nerves,  operatlonfl  on,  246 
Neuralgia,  trigeminal,  ligation  of 

carotid  artery  tor,  4H 
Keumplasty,  45 

Nosis  plastic  opetalioni  on,  240 
restoration  of,  234 


Hipncondylar,  of  fumur.  1!K1 

pAQUKLlK'e  thenQocantcry,  32 

Paraceiiteaia  thoracis,  284 

Park's    incision    for    resectiou    of 

elbow-joint,  174 
Patella,  sntore  of,  with  wire.  4o 
Pelvis,  operatioua  on.  SS4 
Peuis,  amputatiou  of,  %«6 
Percutaneous  nailing  of  iKiueS,  46 
Pericardium,  opening  of,  288 

tiuDctQreof,  288 
Pi-riueal  urethmiitoaiy.  389 
Peeler's  reteatiou-cath«t«r,  349 
Pharyugotomy,  US7 
iufmhyoid.  868,  PI.  83 
lateral.  IJ69 
Langenbeok's  method,  269,  PI. 
24 
Phimosis,  operation  for,  384 
Phlebotomy,  60 

Pirogoff's  amputation  uf  foot,  120, 
PI.  11 
t4unther'B      modification    uf, 


1  resection  of  skull. 


O'Dwycr's  outfit  lu  iutubntinn,  265 

OUier^s  iaclsioD   for   resection   uf 
elbow-joint,  177 

Omphalectomy,  400 

Omphalocele,    incarcerated,   opera- 
tion for.  390 

Osseons  arthrectomy.  186 

Osteoolails.  38 

Osteoclasts,  35 

Osteoplastic    amput«tion    of    leg. 

Bier's  method.  116 

Elsoliberg's  method,  116 

resection  of  sknil.  109 

sapracondvlar     ampntallou     of 

thifih.  137 

Osteotomy,  192 


ofle 


127 


,  Lefort'8  modification  of, 


Plastic  operations,  228 

Polloason'a  method  of  eiarticalat- 

i"K  leg  at  knee-joint,  133 
Poncet'i  method  of  urethrostomy, 

360 
Popliteal  artery,  exposure  of.  68 

ligation  of,  60,  PI.  .S 
Preternatural   anus,  formatioi)   of, 

310.  PI.  34 
Primary  snture,  3S 
Prostatectomy,  379 
lateral,  379 
Dlttel's  method,  379 
Pnistat<itomy,  376 
Puncture,  abdominal,  304 
injury  of  vessels  iu.  2SS 
division  of  timnea  by,  31 
of  bladder,  »0 
ofperieardinm.  288 
Pvloms.  exclosion  of,  328 
Eiselaberg's  method,  328 
rewcllon  of.  326 

ffitlroth's  method.  338 
Kocher's  method,  327 


^n  l^^l^^l 

^V                                           -^^^J 

^H            liwlikl  Brter?.  ligxtloD  of.  61.  PI.  S 

Salrer  on  resection  of  skull.  SOO 

^H           RumuB  <ir  jaw.  H^miionry  divUiun 

Saw.  Butohoc'B  arched,  33 

^^H                        uf.   I^jviigeubeck'B  muthud, 

^H                   2a),  PI.  m 

ehaiD.  35 

ciroalar.  3« 

^^M          Bvttal  fistuU,  openttioDa  far,  333 

electric  motor  lor  driving.  38 

wire,  35 

^^M              operatiuuB  on,  3s!tl 

Scalpel,  bellied,  17 

^^B              nacctiou  of,  3^ 

frtw  diasection  witb.  37 

^^H               aacntl  cipoBuro  of,   HwbencKs'a 

Sobode'i  thaiacuplasty.  288 

^H                         muthud,  :<30.  I'l.  35 

^^m           Bu^uoli's   suljiumiWl    removal  'of 

31H 

^^^B                            tougue,  323 

a<:)Mors,  division  witb,  99 

SMillot'i   tomporary   diTisioD    o| 

^H                             IbT 

lower  jaw,  221 

^^H                  of  eitremlUv«,  105 

Semiual    vesicles,    extirpation    at 

^H                of  ■ukle^jolDt.  187 

378 

^H              orelbow-Joiut.  177.  PI.  IS 
^H                  throaKh  >  dorwl  ludiion,  173 

Seiilal  orgauB.  opemtiona  on,  578 

Sharp-pulDled  knife.  17 

^H             of  flug«n.  leo 

Sharp  spoon.  38 

^■^            of  foot,  iim 

Shoulder->iut,    TMection   of;   16S. 

See   ATHMiwn  p/  $ltculdM>. 

ofhip-jolut.  ISO 

joiui. 

Skin,  division  of.  from  witbin  out- 

uf opper  eitremity.  16B 

ward.  M 

ofknee-joinC.  183 

mode  ofholdiniE  knife  In,  IS 

oflowtTJ»w.  ai7.  PI.  18 

8kin.g«ftinR.  K5i.ig'sraethod,sal 

IcmporBr.v.  219 

Kraose's  mothod.  233 

ot  pylorus.  3a« 

Schimmelbngch'a  metbod,  036 

of  rectum.  3»j 

Taeliannii-s  method,  240 

oftibfl,  287 

Thientch's  method,  238 

of  JHcmiD,  332 

of  nhoDldeHoiiK.  168 

temporary  resection  at  IBB 

from  hehind.  172 

Sonnd.  bulb-tipped.  339 

of  upper  jaw,  211 

Orilti's  oi)eration  for  >m> 

temporary,  211 

putatioQ  of  tblgh,  13fl 

of  VM  dcf<^r«lu,  380 

StBcku's  method  of  trephinlDK,  HQ 

ofwriBt-joint.  177 

Stomach.  Dperations  on,  316 

18 

Stone,  Bigelow's  pamp  In.  382 

ReBtction.kniirei  18 

instrnment  for  cmshinf,  361 

Resections  of  jaw,  21! 

Rotention-cathetar.  348 

■  median  section  for.  359 

RaualanartiKinefl,3S 

Rhinoplasty.  234 

Stone-sound.  33» 

HiljB.  rwection  of,  2S7 

»tront(  knives,  38 

281 

^-                                Ilia.  399 

^^H             Sackuh,  i¥sectloii  of,  332 

I«j,  107 

^^H          Sailor's  knot,  S2 

Quntber'a  incUion  ftiT,  US 

^^hB^I^^I 

INDEX.                                  409 

8ubcl«vi«n  artery.  lisaUon  of,  37B 

Teitor's  incision  for  resection  of 

above  clkviole,  278 

knee-joint,  183 

below  clavicle,  279 

Thermocuutary  of  raqnelin,  32 

Thiersob'B  optration  for  ectopy  of 

of.  32 
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Thyroid  artery,  inferior,   ligation 

deeji.  42 

of.  260 

gluvet'B.  40 

superior,  ligation  of,  274 

Thyrotomy,  a65,  PI.  20 

Tibia,  osteotomv  of.  IIM 
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Uretoro-nrel«rosloniy,  372 
Ureters,  oiwratiuna  on,  371 
Uivthnil  nstnla,  operation  for,  389 
UretbrostolU7,  360 
perineal,  389 


nor,  381 
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EAR. 

Rhinology,  Laryngology,  and  Otology,  and  their  Significsnce  ii 
Medicine.     By  Db.  K.  P.  Friedrich.  of  Leipag.    Edited  by  H,  HOLBI 
Curtis.  M.D.,  Consulting  Surgeon  lolhe  New  York  Nose  and  ThroM  M 


pllal.     Octi 


>.  348  p. 


aolb 


FROTHINQHAM'S  GUIDE  FOR  THE  BACTERIOLOQIST. 

;  Bacteriologisl.     Bv  I.angdon  FsoTHlNnRAi 
■     ■  ■  d  Velcrinarv  Science.  She* 

ted.     Cloth,  75  els.  neL, 


Laboratorv  Guide  fi 

M.  D.  v..  AssLtiant  in  Bactc 

tlfic  School.  Yale  LIniv. 


Third  EdlUon,  1 


GARRIOUBS'    DISEASES   OF   WOMEN, 
vised. 

Diseases  of  Women.  By  Hevrv  I.  Garrigufa  A.  M.,  M  D..  Gyneo 
gist  to  St.  Mark's  Hospiial  and  to  ihe  German  Dispensary,  New  York  C 
Octavo.  756  pages,  wiih  3G7  engmvingi  and  colored  plates.     Clolh,  ( 


.;  Sheep  or  Half  Mor 


OORHAM'S  BACTERIOLOOV. 

1'  Course  in  B.icleriology.  lly 
Biology.  Brown  University. 
Clolh,  fi.35  nel. 


CINE.  j 

M.  GoliLD,  M,  D..      f 


OF  W.  a.  SAUNDERS  &•  CO. 
aOULD  AND  PVLE'S  CURIOSITIES  OF  MEDICINE. 

',   M,  D.. 

and  Walteh  L.  Pvi.E,  M.  D.  An  encyclopedic  collection  of  rare  aod  ex- 
iraorUinary  cases  and  of  Ilie  raosi  slriking  instances  of  abnorm.-Uily  in  all 
branches  of  Medicine  and  Surgery,  derired  fram  an  exbauslive  naearch  of 
medical  lileralure  from  its  origin  to  Ihe  preseni  day,  abslracied,  classified, 
iioiBled.  and  indexed.  Mondsonie  ociavo  volume  of  968  pujjes^  395  en- 
' '■  Popular  Edition.     Cloth.fc.oonel;  Sheep  ' 


ORAPSTROM'S  MECHANO-THERAPY. 

A  Ten-Book  of  Mechano-Thempy  (Massage  and  Medical  Gymnastics). 
By  AXEl.  V.Graksthom,  B.Sc,  M.D.,  lale  House  Physician,  City  Hos- 
pital, HbcfcHrell  s  ls).ind.  New  York,     umo,  13^  pagei.  illuslraled.     Clolh, 


QRIFFITH  ON  THE  BABY.    Second  Edition,  Revised. 

The  Care  of  the  Baby.  By  J.  P.  Croxer  GeiFFITH.  M.  D..  Clinical  Pro- 
Fessor  of  Diseases  of  Children,  University  of  Pennsylvania ;  Physician  lo  the 
Chtldrens  Hospilnl,  Philadelphia,  etc.  lamo,  404  pi^es.  G7  illuslnitioni 
and  5  plates.    Clolh,  (1.50  net. 

GRIFFITH'S  WEIGHT  CHART. 

Infant's  Weight   Chart.      Designed   by  J,   P.  Crozer  GRIFFITH,   M.  D., 

Clinical  Professor  of  Drseases  of  Children.  University  of  Pennsylvania,     as    J 

HART'S  DIET  IN  SICKNESS  AND  IN  HEALTH. 

Diet  in  Sickness  and  Health.  Bv  Mrs.  EkNEST  HaBT.  formerly  Student 
ol  the  Faculty  of  Medicine  of  Pan^  and  of  the  London  School  of  Medicine 
for  Women  '.  wiib  an  Introduction  by  Sir  HenrV  THuMPsoN,  F.  R.  C.  S., 
M,  D  ,  Ijjndon.     aio  pages.     Cloth,  (1.50  net. 

HAYNE5'  ANATOMY. 

A  Manual  of  Anatomy.  By  IRVINCS.  HaVNES.  M.  D,.  Professor  of  Prac- 
lical  Anatomy  in  (Cornell  University  Medical  College.  6B0  pages ;  4a  dia- 
grams and  134  full-page  half-lone  illustrations  from  original  photographs  of 
the  author's  dissections.     Ooih,  I1.50  net. 

HEISLER'S  EMBRYOLOGY.    Second  Edition.  Revised. 

A  Triit-Book  of  limbryology,  Bv  John  C.  HEtsLER,  M.  I).,  Professor  of 
.\natomy.  Medico- Chinirglcal  Collegr,  PhiWIelphij.  Octavo  volume  of  40; 
pages,  hnndsomely  illuslr.ited.     Cloth,  Ja.so  net. 

HIRST'S  OBSTETRICS.    Third  Edition,  Revised  and  Enlarged, 

A  Texi-Baok  of  Obsieirios.    By  iURroN  OriKE  HiR.iT,  M.  D.,  Professor 
of  Obstetrics,  University  of  Pcnnsv'v.ini  1.      H,incl5ome  nci.ivo  volume  of 
B73  pages.  704  illustialions,  36  of  th^'in  in  colors.     Cloth,  f5,« 
or  Half  Morocco,  |5.oo  net. 


HYDE  &  MONTGOMERY  ON  SYPHILIS  AND  THE  VENEREAL 
DISEASES,    ad  Edition.  Revised  and  Greatly  Enlarscd. 

Syphilis  an.l  ilie  \-^v.<ii,-!,\  Uiii^asPs.  b)  jAMti  NEViSb  llvUL.  M.  U-.  Cro- 
feiorof  Skin  and  Venereal  Diseases,  and  THANK  H.  MONTGOMERY.  M.  D., 
A^isociate  I^fessor  of  Skin,  Genito- Urinary,  and  Venereal  DUesses  in  Rush 
Medical  College,  ChlcRGO,  111.  Ociavo,  594  pages.  pri>rusely  iltusiraied. 
Qolti.  (4.00  net. 

THE  INTERNATIONAL  TEXT-BOOK  OF  SURGERY,     la  Two 

Volumes. 

By  American  and  Biiiisli  Authors.  Ldiie.l  by  J.  CoLLiSs  Warren.  M.  D 
I.I..  U.,  F.  K.C.  S.  (Hon.),  Professor  of  Surgery,  Harvard  Medical  Sohonl. 
Boslon  ;  >nd  A.  Pearce  Goulb,  M.  S„  F.  R.  C.  S,,  Leelutrr  on  rmclicsl 
Sui^erj  and  Teacher  of  Operative  Surgery.  Middlesex  Hospllnl  Medical 
School,  London.  Bng.  Vol.  I,  Gneral  Sargery.—l\:\aA^ome  octavo.  947 
pages,  Willi  458  lieautiful  illuslralions  and  g  lithographic  piolci.  Vol,  11. 
Sfircia/  or  Rtgivnat  Surgery. — Handsome  octavo.  1073  pages,  with  471 
beautiful  illustrations  and  8  lithographic  plalei.  Sold  hy  SuiicriplieH. 
Prices  per  volume  :  Uotb.  $5.00  nei :  Sheep  or  Half  Morocco,  {6.00  net. 
*'  l(  11  Ih?  pidH  viduKbl«  work  on  ibe  Bubiect  thai  hml  ■ppcarcd  in  «om«  yCKTi.  The 
elhikian  mod  Lhe  pAtholof^t  luvc  joined  hanu  id  iu  producLlon,  and  Ibe  resuk  rau«i  be  a 
flItlsflLCIioD  10  Ihe  edlton  u  ll  u  ■  padlicmtion  to  ihe  fDiucicndou*  reader." — Anmatt  ^ 

.  or  111 
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The  Bmngenient  of  ubiecE*  I1  encelleru,  uid  Iheir  trtalncnt  by  ibe  dtlTereQ 
iually  to.  Whar  it  e»i>ecuny  lo  be  recomiiiended  Es  ibe  painttiilutis  endemvo 
ST  *D  malie  \A\  fiubject  clear  and  la  the  poinl.  To  Ihift  end  particnlarjy  ij  |b 
DpcratJDjli  lucidly  oetctibed  hi  all  aeccaiary  derail.  And  whMl  Ihe  vork  i«  m 
larkable  desree,  many  of  the  [ateflt  operaliont  in  1 '      '"' 


orkisuB 


JACKSON'S  DISEASES  OF  THE  EVE. 

A  Manual  of  Diseases  of  the  Eye.  By  Edward  Jackson,  A,  M..  M.  D..~ 
EmerilU!  Profeuol  of  DUesses  of  Ihe  Eye,  Philadelphia  Polyclinic  and  Col- 
1e|^  for  Graduates  in  Medicine,  lamo,  volume  of  53s  pages,  vvilb  17B  iUus- 
iralions,  mostly  from  drawings  by  the  auUioi.     Clolh,  ta.50  net 

KEATINO'S  LIFE  INSURANCE. 

Howlo  Eiaminefor  Life  Insumnce,  Ry  JOHN  M.  KEATING,  M.  D,.  Fellow 
of  the  College  of  Physicians  of  Phihidelphia;  Ei-Presldenlof  the  Association 


KEEN  ON  THE  SURGERY  OF  TYPHOID  FEVER. 

The  Surgicnl  Tomplicaiions  .ind  Sequels  of  Typhoid  Fever.     By  Wm.  W. 
Keen,  M.D.,  LLD.,  F,  R.C.S.  (Hon.),  rrofesior  of  ilie  Principles  of  Sur- 
Medical  Collpge.  Philadelphia,  elc. 
Clolb.  J3.00  nel. 

KEEN'S  OPERATION  BLANK.    Second  Edition,  Revised  Form. 

An  Operation  Blank,  with  Lists  of  Inslrumenis,  elc.  Required  in  Various 
Operations,  Prepared  by  W.  W.  KEEN.  M.D.,  LL.D.,  F.  R.C,  5.  (Hon.). 
Professor  of  the  Principles  of  Surgery  and  of  Clinlcnl  Surgery.  Jefferson 
Medical  College,  Philadelphia,     Price  per  pad.  of  jo  blanks.  50  cts.  nel. 


KYLE  ON  THE  NOSE  AND  THROAT.    Second  Edition. 

Dise.ises  of  the  Nose  and  Throat.     By  D.  Braden  KvLE,  M.  D..  Clinical    ' 
Professor  of  Laryng.iU.gy  kind  Rhinology.  Jefffison  Me dii:al  Colltge,  Phila- 
delpliio.    Oci.ivo,  646  pages ;  over  150  lUusirations  and  6  lilliographic  pLiles. 
Clolh.  $4-oone(;  Sheep  or  Half  Morocco,  fc.OD  oe I, 


LAIN^'S  TEMPERATURE  CHART. 
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Typhoid  Fever.     Price,  per  pad  of  35  charis.  50  cIs,  nel. 

LEVY,  KLEMPERER,  AND  ESHNER'S  CLINICAL  BACTERI- 
OLOOY. 

The  Elements  of  Clinical  Bacteriology.  By  DR.  Ernst  LEVY,  Professor 
i'l  the  University  of  Strasburj;,  and  Dk.  FELIX  Klsmpeker.  Privatdoccnt 
In  Ihe  University  of  Slrasburg,  Translated  and  edited  liv  Augustus  A. 
EsHNER,  M.D,  Piolessor  of  Clinical  Medicine,  Philadelphia  Polyclinic. 
Ocuvo,  440  p.igc.  fully  iUuitr.ited,     Cloth,  $2.50  net. 

LOCKWOOD'S    PRACTICE    OP    MEDICINE.    Second   EdIUon, 
Revised  end  Enlarged. 

A  Manual  of  Ibe  Practice  of  Medicine.  By  GCORGE  Roe  LocKWOOD. 
M.  D,,  ,\iirndmg  Physician  lo  BcUevue  Hospitj.1,  Nl-«-  York,  Oclavo,  847 
pages,  fully  illnslratcd,  including  ai  colored  ptati^s.     Cloih,  fc.oo  net, 

LONQ'S  SYLLABUS  OF  QYNECOLOaV. 

A  Syllabus  of  Gynecology,  amrnged  in  Contormily  with  "  An  American 
Teji-Book  of  Gynecology.-'  By  J.  W.  I^SC,  M.D.,  Professor  of  Dis- 
enses  of  Women  and  Children,  Medical  College  of  Virginia,  etc.  Cloth, 
interle,ived.  (i.Qo  nel. 

MACDONALD'S  SURGICAL  DIAGNOSIS  AND  TREATMENT. 

Surgical  Diagnosii  iind  Trealmeiii.  By  J,  W.  MaCDONiVLP.  M.  D,  Edin,. 
F.R.C.S,  Edin.,  Professor  of  Practice  of  Surgery  and  Clinical  Sutgery. 
Hamline  Umvcrsilv.  Handsome  oclavo,  800  puges.  fully  iUustraled.  Cloih. 
S5  00  net :  Shcrp  or  Half  Morocco.  $6.00  net. 

MALLORY   AND  WRIQHT'S  PATHOLOOICAL  TECHNIQUE. 
Second  Edition,  Revised  and  Enlarged. 

Palhologicil  Technifiue.  A  Praclical  Manu.il  for  Lnboralorv  Work  in 
P.ilhology,  Baeleriologv,  and  Morbid  Analomr,  with  chaplefs  on  Post- 
Mortem  Technique  and  th«  Pprform-mce  of  Autopsies.  By  FRANK  a 
MaLLORV,  a.  M.,  M-  D,,  A«i5tanl  Profeswr  of  Pathology.  Harvard-Uni- 
versity Medical  School,  Boston;  and  jAMES  H.  WrigHT.  A.M.,  M.D,, 
Instructor  in  Pathology,  Hnrvanl  University  Medical  School,  Boston. 
Oclavo,  431  pages,  fully  illu-irBiod.     Cloth.  (3,00  nel. 

McCLELLAN'S  ANATOMY  IN  ITS  RELATION  TO  ART. 

Anatomy  in  its  Relation  to  Art      An  Exposition  of  the  Bones  and  Mosclra 

of  the  Human  Body,  with  Ref.-iencc  10  their  InHuence  upon  il     " 

and  EKiermI  Form,      By  OEcnt'^F-  Mi'Ci.eLLaN,  M.  D.,  Protessor 

omy,  Penniyivsnia  Academy  of  Fine  Arts.     Handsome  quarto.  9  by  it«  ^ 

inches.     Illustrated  with  338  original  drawings  and  photogrjphl,  sGODr — " 

of  te»t.     Dark  Blue  Vrllum,  |lo.oo  nel ;  Half  Russia,  Ji3,oc  --        *" 


McCLELLAN'S  REGIONAL  ANATOMY. 

Regional  AiiLituniy  in  lis  Relations  1g  Medicjnu  and  Surgcrv.     Bv  UeoRCI 

McClkI-LaN.  M.D.,  Profrssorof  Ar   -  " '      '     "        " 

of  Fine  Am.     In   two  haniisnme  qu 
97  full-pi^e  ihromo-liihogiiiiphie  pin 


McFARLAND'S    PATHOQENIC    BACTERIA. 
Incrraied  in  size  by  over  too  Pages. 


Third   EdlUon, 


HEiaS  ON  FEEDiNQ  iN  iNFANCY. 

Feeding  in  l':atly  InLincy.  Dy  Ak TIIUR  V.  MEIG^,  M,  D.  Bound  in  limr 
clQlh.  flush  edges,  as  els.  nel. 

MOORE'S  ORTHOPEDiC  SURQERY. 

A  Manual  of  Otlliopedig  Surgery,  Ky  Jamrs  E,  Moore.  M.  D..  Prateaioi 
of  Orthopedics  anil  Adjuncl  Pro/pssor  of  Clinicttl  Surgery,  University  of 
Minnesoui,  College  of  Medicine  and  'urjjery.  Octavo  volume  of  356  pages, 
handtiomely  iliuslmted.     Cloth,  Sa.50  net. 

MORTEN'S  NURSES'  DiCTiONARY. 

Nurses'  Dictionary  of  Medical  Terms  and  Nursing  Treniment.  Containing 
Definitions  of  the  FYini-ipal  Medicul  and  Nursing  Terms  and  Abbrevlallom ; 
o(  the   Inslrumenu.    Drugs,   Diseases,  Acddenls.  I'realmenls.  Opetalloiii. 

HoNNOR  MoRTeN,  author  of  "  How  to  Become  a  Nurae."  elc.  i6ino.  140 
pages.     CIoUi.  f  1.00  nci. 

NANCREDE'5  ANATOMY  AND  DlS5ECTiON.    Fourtli  EdiUon. 

IJseniials  of  Anaiomy  and  Manual  of  Pratlical  Dissection.  Bv  CHARLES 
B.  Nakcrede,  M.  D.,  LL.D..  Professor  of  Surgery  and  of  Clinical  Sutgery. 
University  of  Michigan,  Ann  Arbor.  I^ost-octavo,  500  page«,  with  fuU-page 
iithographie  plates  in  colors  and  nearly  aoo  iltusiraiions.  Eiitra  Ooth  (or 
OOdolh  for  disseclion-tooni).ta,oo  net.  ' 

NANCREDE'S  PRlNCiPLES  OF  SUROERV. 

I.ectureson  the  Principles  of  Surgery.  By  CHARLts  B.  Nancrede,  M.D., 
1 ,1,.D,,  f'rnfes5or  of  Surficn-  and  of  Clinical  Surgery.  University  of  Michieui. 
Ann  Arbor.     Ocla'o,  39B  pages,  illuslrnled.     Cloth.  Sa.so  nel. 

Third    EdIUon, 


Pennsylvania,  By  F 
rics  and  Lecturer  01 
sjlTania.     CrawD  01 


:ard  C.  Nurris,  a.  M.,  M.  D..  Ins 
iaicai  and  Opernlivc  Obstetrics,  Univ 
J,  aaa  pages.     Cloth,  interleaved,  $3. 


OQDEN  ON  THE  URINE. 

of  Lhe  Urine 
for  lhe  Use  of  Practitioner*  and  Sludents  of  Medicine  nnd  Surffery.     H¥  J- 
BERtiEV  OgIiKN.  M.  D..  Inslnictor  in  Chemiitry.  Harvard  Univsrjily  Med- 

Iwr  of  colored  plate?.     Cloih,  (3.00  oei. 

PENROSE'S  DISEASES  OF  WOMEN.  Fourth  Edition.  Revised. 

A  Teil-Book  of  Diseases  of  Women,  »v  CHARLES  B.  PENROSC  M.  II., 
Ph.D..  formerly  ProfMsor  of  Gynecology  in  the  University  of  PenniylvBnJB. 
Octavo  volume  of  S38  pages,  handsomely  iUuslrBled,     Clolh,  ^3,75  ni ' 

PRYOR-PELVIC  INFLAMMATIONS. 

The  Tremment  of  Pelvic  Inflammalions  Ihrongh  lhe  Vagina.  By 
fnvoR.  M.D,,  Professor  of  Gynecology,  New  Vorlt  Polyclinic,  lani 
pages,  handsomely  illtislraied.     Cloth,  ^,00  net. 

PYE'S  BANDAOINO. 

Elementary  Ri(nlaging  and  Surgical  Dress 

the   Immediate    Trealmcnl  of  Cases  of 

F.  R.  (.^.S..  laie  Surgeon   lo  Si.  Mary*i  Hospital,  London.     Small   lamo, 

over  So  illustraii..ns.     Cloth,  flexible  covers.  75  ets.  net. 

PYLE'S  PERSONAL  HYQIENE. 

A  Manual  of  IVrsonal  Hygiene.  Proper  Living  upon  a  Physiologic  Basis. 
Editi.-d  bv  WA1.1HR  L,  Pyle,  M.  D,.  Assistant  Surgeon  10  lhe  Wills  Eye 
Ho^pii.il.  PhiUidclpliia  Octavo  volume  of  344  pttges.  fully  llluslrattid. 
Cloth,  St. .Sonet, 

RAYMOND'S    PHVSIOLOQY.      Second   Edition,  Entirely    Re< 
written  and  Qreatly  Enlarged. 

.\  Text. Book,  of  I'hysiologv.     By  JiisEPH   II.   RAYMOND.  A.M..  M.D.," 

Ifofessor  of  Physiolog  ■' ■■      "        ' " ' 

and  Director  of  Physn 

666  pitges.  443  illusirsiions.     v,iuwi,  ws"  ■"^'■ 

SALINQER  AND  KALTEVER'S  MODERN  MEDICINE. 

Modern  Medicine.  Bv  JULIUS  L.  SALINUER.  M.D.,  Demonslraiot  of 
Clinical  Medicine,  Jeffenrfin  Medical  College  ;  and  K.  J.  KaLTEYBR.  M.  D., 
Assisuni  Demonstrator  of  Clinical  Medicine.  Jefferson  Medical  College. 
Handsome  octavo.  Sot  pages,  illustrated.     Clolh.  ^4.00  iirt. 

SAUNDBY'S  RENAL  AND  URINARY  DISEASES. 

Lectures  on  Renal  and  Urinary  Diseases.  By  Robert  Sai;NDrV,  M.D. 
Edin..  Fellow  of-lhe  Ro^ul  Collegcof  Riysicians,  London,  and  ol  the  Royal 
Medico-Chirurgical  Society  ;  Profiiisor  M  Medicine  in  Mason  College,  Bir- 
mingham, etc.  Octavo,  434  pages,  with  numerous  illustrations  and  4  colored 
plates.    I^lolb,  $9.50  net. 

SAUNDERS*     MEDICAL    HAND-ATLASES.      See    pages     16 


SAUNDERS'  POCKET  MEDICAL  FORMULARY.    Sixth    Edi- 
tion, Revised. 

a  William  M,  Itowtii,  M.  D.,  Hulhor  of  "Essfniiala  of  Di»ascs  of 
idren"';  Member  of  Pliiladelphia  pBlHologieBl  Sotkly.  Coniaining  1844 
fonnulK  from  Ihe  besl-known  authoriiiei.  With  an  Appendix  containing 
Posological  Table.  Formulie  and  Dotes  for  Hypodermic  Medicalian. 
Poiiona  and  their  Antidotes,  DiainEters  of  the  Fcmule  Pelvis  and  Fetal 
Head,  Obstetrical  Tnble.  Die!  Lists.  Materials  and  Dttigs  used  in  Anliseptic 
Surgery,  Treatment  of  Asphviia  from  Drowning,  Surgical  Rrmembmncw. 
Tables  of  Incompatibles,  Eruptive  Fevers,  etc.,  elL',  Fleiible  morocco. 
with  side  index,  wollel.  and  flap,     ti.oo  net. 

SAUNDERS*  QUESTION-COMPENDS.    See  pages  14  and  1 
SCUDDER'S  FRACTURES.    Second  Edition,  Revised. 

The  Trcniment  or  I-raciurcs.     Bv  Chas  L,  ,SClU)t)KR,  M.  D..  Assistant  I 

Clinical  un  I  Opfrnlive  SurKiTV,  Harvard  Univcrsily  Medical  S.  " 

tavo,  4J3  pagi'«  with  nr:arly  ran  ongiiuil  illustrations.     I'oljshei 
J4.50  net;   H  If  Morocco,  (5.50  nel. 

SENN'S  QENITO-URINARY  TUBERCULOSIS. 

Tuberculosis  of  the  Genilo^Urlnaty  Oi^biis,  Male  ami  Female.  By  Nich- 
olas SeNN.  M.  D.,  Ph.  D.,  LL.D.,  Professor  of  the  Practice  of  Siirgery  and 
''  '""-'—1  Surgery,    Rush   Medical  College.  Chicago.     Handsome  octavo 


volume  of  3! 


Clolh,  j3,ooiiet. 


SENN'S  PRACTICAL  SURQERY. 

practical  Surgery.  Bv  NICHOLAS  Shsn.  M.  D.,  Ph.  D.,  LL.D.,  Professor 
of  the  I'raciice  of  Surgery  and  of  Clinical  Surgery,  Rush  Medical  College, 
Chic.igo.  HnndsomK  octavo  volume  uf  TI33  pages,  641  illustratJQIU 
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